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Research... 
Development... 
Testing... 


“The proof of the pudding .. .” So it is with 
C.A.V. Fuel Injection Equipment; but before the 
proving in actual service, much research and 
development work is done, and every move is 
explored exhaustively by tests, first on test 
machines, then on actual engines. Specially 
designed electronic equipment enables pumping 
pressures, needle lifts, combustion chamber 
pressures, etc., to be examined and recorded 
photographically. 














The C.A.V. Laboratories compris 
vhysical, metallurgical, X-ray, electrical 
ind fuel injection divisions, engine 
test beds, low temperature and tropical 
rooms, as well as sections devoted to 
basic research. | 
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C.A.V. are the largest manu- 












facturers of fuel injection equip- 
ment in the world, with service 
depots and trained personnel in 
over 100 countries. 
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DEc. 26, 1952. 


RECONSTRUCTION OF THE 
HOWDON-ON-TYNE 
GASWORKS. 


THE reconstructed gasworks at Howdon-on-Tyne, 
which were formally declared open by Viscount 
Allendale, Lord Lieutenant of Northumberland, at 
a brief ceremony in September of this year, have 
done much to ease the supply problems of the 
Northern Gas Board since they were connected to 
the gas grid. The new works feed into a common 
distribution grid which serves both sides of the river 
Tyne and extends from the sea to the boundary of 
the Hexham division, northwards to the boundary of 
the Blyth division and southwards to the boundary 
with the Sunderland division, an area of approxi- 
mately 400 square miles. This grid was already 
fed by gasworks at Newcastle, Gateshead, North 
Shields, South Shields and Jarrow, by two coke 
ovens in the Gateshead area and one at Jarrow. 
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| There is little doubt, therefore, that the effect of the 


new works at Howdon will be felt all over Tyneside 
and those areas which have suffered in past winters 
from reduced pressures should experience no such 
difficulties in future. The location of the works in 
relation to the Jarrow tunnel is of considerable 
significance since the tunnel has made it possible to 
install a cross-river connection, thus turning the 
grid into a square whereas previously it was in 
the form of a letter U, with two heavily-loaded 
extremities. These extremities are in areas in 
which considerable industrial and residential develop- 
ments have taken place and in which the existing 
gasworks could only cope with a relatively small 
proportion of the total requirements. The inception 
of the new plant, therefore, will not only meet the 
needs of these districts but will leave a good margin 
for general distribution throughout the grid. 

The new works replaces plant built between 1905 
and 1908, which occupied an area of approximately 
12} acres and had a nominal capacity of 2} million 
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cub. ft. per day. The works consisted of three 
benches of horizontal D-shaped retorts 22 in. 
by 16 in. by 20 ft. long, each bench containing six 
beds of eight retorts. In general, the site occupied 
by the new carbonising units is situated on the 
area previously occupied by the outside coal store. 
To provide an alternative storage area and space 
for a future gas-holder, purifier extensions and 
extensions to the railway sidings, additional land 
was purchased and the total site area is now approxi- 
mately 214 acres. The original sidings consisted of 
four short roads and these have been relaid com- 
pletely and extended to eight longer roads with an 
additional shunting leg. 

The new works consists of a carbonising plant 
with a capacity of 8,000,000 cub. ft. per day, a 
producer-gas plant for firing the chambers, a coke- 
handling plant, a carburetted-water-gas plant, 
primary and secondary condensers, wet and dry 
purification plants, a benzole recovery unit, a 
waste-heat boiler installation complete with turbo- 
alternator, a sulphate of ammonia plant, coal 
handling gear and bunkers and the usual exhausting 
plant, meter installations, etc. All these various 
units were installed and put into service without 
interfering in any way with the production of gas 
—a remarkable achievement. The principal con- 
tractors were Gas Chambers and Coke Ovens, 
Limited, Chandos House, Buckingham-gate, West- 
minster, London, 8.W.1, who were responsible for 
the carbonising plant, coal and coke handling plants, 
producer plant, boilers and primary condensers. 
The foundation work was carried out by the 
Demolition and Construction Company, Limited, 
3, St. James’s-square, London, 8.W.1, under a 
direct contract with the Northern Gas Board. 
These foundations were designed on behalf of the 
Gas Board by Messrs. L. G. Mouchel and Partners, 
Limited, 9, Ellison-place, Newcastle-on-Tyne. The 
Demolition and Construction Company were also 
responsible for the reinforced-concrete work carried 
out in connection with the coal-blending bunkers, 
the pad-coke and coal bunkers in the carbonising 
house, the coke wharves and associated conveyor 
tunnel, the coal-breaker pit and the coke-storage 
bunkers, the last-named building being the largest, 
reinforced-concrete structure on the site. All this 
work, however, formed a contract with Gas 
Chambers and Coke Ovens, Limited, the main 
contractors, and the various structures were 
designed on behalf of the main contractors by 
Messrs. Stroyer & Adcock, 122, Wilton-road, 
London, S.W.1. 


CARBONISING PLANT. 


The carbonising plant, an exterior view of which 
is shown in Fig. 1, on this page, consists of two 
independent units ; these are arranged side by side 
as shown in Fig. 7, on Plate LXII, which gives a 
part-sectioned drawing of the complete plant. 
A front view of one of the units is given in Fig. 2. 
Each unit has two batteries, or benches, of 18 inter- 
mittent vertical chambers arranged in three settings 
of six chambers each. There are, therefore, 72 
chambers in all, which, after making due allowance 
for scurfing, are capable of carbonising 540 tons of 
coal each 24 hours and producing a total of 
8,000,000 cub. ft. of gas. Each chamber has a 
height of 23 ft. 7} in. and the capacity with a coal 
density of 52-5 lb. per cub. ft. is 4-14 tons. Each 
setting of chambers is built as an independent unit 
which is free to expand vertically, and allowance has 
also been made for the accommodation of horizont..1 
expansion. In addition, allowance has been 
made in the building of the chambers for accom- 
modating the differential expansion between the 
firebrick lower courses and the silica of the cham- 
bers. The heating of each individual chamber is 
accomplished by means of the maker’s system of 
multiple burners ; in this case, five burners are 
superimposed one above the other. Burner blocks 
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are provided with independent control of the gas 
and air, further regulation being provided by means 
of valves to each flue which are adjusted from the 
producer-gas valve platform at the recuperator 
side of the settings. The recuperators are used for 
pre-heating the air for combustion and are built 
monolithically with the settings from standard 
tongued and grooved bricks. 

The chambers are each provided with three 
heat-resisting cast-iron charging-hole frames and 
lids having spherical seatings. Some of these can 
be seen in Fig. 3, on Plate LXI, which shows one 
of the charging floors. Cast-iron sight-hole boxes 
are installed at each side of the bench and the 
‘supply of secondary air to the settings is regulated 
by means of cast-iron air boxes, complete with 
slides and graduated scales. The bottom doors and 
frames are manufactured from a special heat- 
resisting metal and each door is provided with a 
machined knife edge which makes a gastight 
metal-to-metal joint with a machined facing on 
the underside of its corresponding frame. To 
protect the upper sides of the doors, each is fitted 
with a series of heat-resisting cast-iron domes 
which, in addition to reducing the amount of pad 
coke required, also protect the door from exposure 
to excessive heating. The domes are hollow and 
thus form passages for the gas to pass through 
on its way to the bottom off-takes, thus relieving 
the bottom of the chamber from excessive gas 
pressure. Each door is opened by gravity and 
closed hydraulically, hydraulic power being pro- 
vided by two electrically-driven three-throw hy- 
draulic pumps and associated accumulators, each 
pump and accumulator being capable of supplying 
the complete plant. A hand-operated winch is 
supplied for each bench, however, for use in the 
event of a complete hydraulic failure. These 
winches are of the worm-reduction type and can be 
operated quite easily by one man. The hydraulic 
pumps and accumulators are situated in the boiler 
house and are controlled automatically. 

An off-take pipe is arranged at the top of each 
chamber through which the gas passes into a 
common collecting main extending the full length 
of the bench. From the collecting main the tar 
and liquor pass to the decanting tank and the gas 
rises through two risers into the foul main to the 
primary condensers, and from the primary con- 
densers to the exhauster house. An Askania 
governor, with suitable by-pass and associated 
valves, is installed in each foul main, these units 
being located clear of the bench and well away 
from the heat, but accessible from the charging- 
floor level. Liquor sprays are arranged adjacent 
to the governors and a blow-off pipe is provided 
where the foul main leaves the bench, the blow-off 
pipe being fitted with a remotely-operated shut-off 
valve. Gas evolved at the bottom of each chamber 
passes through a bottom off-take into a common 
collecting main, which also serves as a tar main, a 
rising connection from this main conveying the 
gas into the top collecting main. The rising con- 
nection is provided with a shut-off valve and each 
bottom off-take is fitted with a cleaning cover, 
screw-down locking gear and an isolating valve. 


Wet PrrirFicaTion PLANT. 

The wet purification plant, supplied by W. C. 
Holmes and Company, Limited, Turnbridge, Hud- 
dersfield, consists of primary condensers, exhausters, 
secondary condensers, ammonia and naphthalene 
washers. The secondary condensers are illustrated 
in Fig. 4, on Plate LXI, and the ammonia and 
naphthalene washers in Fig. 5. There are five 
primary condensers and these are arranged for 
workiig in pairs on two streams of gas in parallel, 
with the fifth condenser acting as a standby and 
available for use in either stream. Each condenser 
is capable of cooling 2,000,000 cub. ft. of gas per 
day, the temperature of the gas on entering being 





180 deg. F. saturated and ot leaving, within 6 deg. F. 
of the inlet temperature of the cooling water. To 
prevent naphthalene blockages in the condensers, 
the two coldest bays in each are fitted with sprays 
for irrigating the gas side of the tubes. After leav- 
ing the primary condensers, the gas passes to two 
of three Boston-type ~Holmes-Connersville ex- 
hausters, the third un’: acting as a standby. The 
exhausters work in parallel and each is driven by a 
Belliss and Morcom two-crank vertical compound 
steam engine, the capacity of each unit being 
4,000,000 cub. ft. per day and the pressure rise 
54 in. of water when running at 403 r.p.m. The 
exhausters deliver the gas, still in two streams, to 
the secondary condensers; these are constructed 
on similar lines to the primary condensers, there 
being three in all, one of which acts as a standby. 
The secondary condensers are followed by electro- 
static detarrers of the tubular type; these were 
supplied by Simon-Carves, Limited, Cheadle Heath, 
Stockport, Cheshire, and, like the other units in the 
plant, each is capable of dealing with 4,000,000 cub. 
ft. of gas per day. High-tension direct-current is 
supplied to each unit through an independent 
shock-proof high-tension static rectifier of Simon- 
Carves-Ferranti design. 

On leaving the electrostatic detarrers, the gas 
passes in two streams into Holmes Multifilm static 
washers arranged in parallel. Each washer is in 
the form of two units, one with four chambers and 
the other with six chambers, the two end chambers 
in each six-chambered, unit serving as a napthalene 
washer and the remaining eight chambers as an 
ammonia washer. Water and weak-ammonia liquor 
connections are arranged in such a way that either 
softened water or weak liquor with an ammonia 
content of 0-47 per cent. can be used and if required, 
water can be used in one unit and liquor in the 
other. The naphthalene washers are fed with a 
small stream of stripped oil from the benzole plant, 
the used oil, in turn, being pumped back to the 
rich-oil tank of the benzole plant. Adoption of 
this scheme enables the naphthalene washers to 
operate without making special provision for a 
clean-oil supply. 


Dry PuriFicaTION PLANT. 

The dry purification plant was supplied by the 
Oxley Engineering Company, Limited, Clarence- 
road, Leeds, 10. The complete installation consists 
of three units each capable of dealing with 4,500,000 
cub. ft. of gas per day. A view showing one of 
the units at deck level is given in Fig. 6, on Plate 
LXI. Each unit consists of four boxes 40 ft. 
long by 30 ft. wide by 8 ft. deep which are housed 
in a steel structure 174 ft. long and 50 ft. wide. 
The boxes are of mild-steel construction throughout 
with all joints electrically welded. The bottom 
plates are laid on rolled-steel joists and there 
are four discharge openings to each box for empty- 
ing purposes. These plates are protected by a layer 
of reinforced concrete which is extended to the 
height of the lower tier of grids on the side, end 
and division plates. The boxes are arranged in 
line, those adjacent to each other having a common 
division plate, and the deck plates are arranged to 
give four openings to each box. These openings 
measure 16 ft. 6 in. by 11 ft. 3 in. and each is pro- 
vided with a cover, the covers being handled by 
3-ton pulley blocks operating on overhead runways. 
These covers and overhead runways can be seen in 
Fig. 6, on Plate LXI. The gas connections are 
made from 24-in. diameter welded steel pipe and 
are arranged for backward rotation with double- 
faced gas valves of Westwood and Wright manu- 
facture. Each box, together with its valve casings, 
is drained into a sealing pot which, in turn, dis- 
charges into a common 4-in. diameter drain extend- 
ing the length of each unit. All boxes are fitted 
with a 3-in. connection for the delivery of air 
supplied by a Root’s blower. 





The steel-framed building housing each set 
purifiers consists of main and subsidiary stanchions 
and associated joists, arranged to support ‘he 
purifier boxes 12 ft. above ground level, wit!, a 
reinforced-concrete revivifying floor for the oxi 
31 ft. above ground level. All three units are inter- 
connected at the level of the revivifying floors 
with covered gangways 8 ft. wide for distribution 
of the oxide. There are openings in the floors 
over each purifier box with fittings for a canvas 
chute to direct the oxide into the boxes. After 
disintegration and mixing at ground level, the oxide 
is raised to the revivifying floor by an electricaily. 
operated semi-automatic s.:ip hoist having a capacity 
of 18 cwt. The bucket is fed from a reinforced- 
concrete hopper and at the top of its travel dis- 
charges into a steel bunker from which the oxide is 
distributed to the various boxes by means of Lister 
trucks. The skip hoist is controlled by a push- 
button, but the operation is automatic from the 
moment the fuel bucket leaves ground level until 
it returns empty. The one skip hoist serves all 
three units and is fitted to No. 2 unit. 

On leaving the dry-box purifiers the gas passes 
through two Holmes-Connersville meters arranged 
in parallel. These two meters are illustrated in 
Fig. 8, on Plate LXII. They are made almost 
entirely from cast iron and are of the two-lobe 
double-impeller type, a form of meter that has 
proved most popular for measuring gas in bulk. 
The design is such that the errors due to clearances 
are negligible but, on the other hand, the clearances 
are sufficient to reduce friction to a minimum, thus 
ensuring that low differential pressures will operate 
the meter. At normal loading the capacity of each 
meter is 250,000 cub. ft. of gas per hour and the 
meters are fitted with a pressure, volume, tempera- 
ture and time-recording instrument. The chart 
is revolved by the meter itself, thereby making 
it possible to obtain a true average pressure and 
temperature by means of a polar planimeter. 


CoaL AND Pap-CoKkE BUNKERS. 


A separate bunker for the coal and pad coke is 
provided for each bench. These are of reinforced- 
concrete construction and are arranged at the 
opposite end of the carbonising house to the quench- 
ing chambers. They were erected by the Demolition 
and Construction Company, Limited, and each has 
a capacity of 270 tons of coal and 40 tons of pad 
coke. They are built in pairs, one pair for each 
unit, and the space between them is filled in at 
each side with reinforced-concrete panels down 
to the underside of the hoppers. A flat reinforced- 
concrete roof extends over the bunkers, and the 
sides above the top of the bunkers are glazed, 
access to the space thus formed above the bunkers 
being gained by a set of staircases and landings 
arranged within the covered space between the 
bunkers. The sloping sides and bottom of each coal 
compartment, and the complete interior of each 
pad-coke compartment, are lined with 14-in. thick 
tiles set in mortar, special dovetail tiles being 
fitted to all vertical faces. The coal sections of the 
bunkers are provided with twelve outlets and the 
pad-coke sections with six outlets, each outlet being 
fitted with a quadrant gate arranged so that three 
units work together. A reinforced-concrete floor 
is provided below the bunkers and this is arranged 
so that it forms a continuation of the platform over 
the top of the settings, thus giving access to the 
bunker doors. Below this floor is a further reinforced- 
concrete platform which forms the floor of the 
boiler house and also the ceiling for the offices and 
mess-rooms, which are arranged at the floor level of 
the carbonising house. 


CoaL-HanDLiIne Pant. 
Apart from the conveyors which finally deliver 
the coal into the bunkers in the carbonising house, 
separate coal-handling plants are provided for each 
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Fie. 9. ONE OF THE CoaL MIxtInGc BUNKERS. 
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INTERIOR OF COKE STORAGE BUNKERS. 
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t@. 10. INTERIOR OF COKE STORAGE BuNKERs. 





PLATE LXII. 





YNE GASWORKS. 
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Fig. 12. ‘‘ CusrMetTers ” In Coan Mixina BuNKERS. 
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Fic. 13. WHARVES FOR QUENCHED COKE. 


Fic. 11. Coke StoraGE BUNKERS. 
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Fig. 17. Forcep-Draucut CooLtinc TOWER. 


carbonising unit. In each case the coal is delivered 
from 20-ton bottom-discharge railway wagons into 
an underground hopper. From this hopper the 
coal is fed by a reciprocating feeder into a crusher, 
a by-pass being arranged so that coal below 1 in. 
is diverted past the crusher ; provision is also made 
for by-passing the crusher completely when required. 
The broken coal is discharged, from the crusher into a 
lip-bucket conveyor that elevates and delivers it to a 
reversible shuttle-type belt conveyor which, in 
turn, directs the coal into the’mixing bunker. One 
of the mixing bunkers, which are of reinforced- 
concrete construction and were erected by the 
Demolition and Construction Company, Limited, is 
illustrated in Fig. 9, on Plate LXII. These bunkers 
each have a capacity of 790 tons, are self-emptying 
and are divided into three sections, the bottom of 
each section being provided with outlets and shut-off 
gates. 

The coal is discharged from the outlets through 
Cubimeter machines, which measure the quantities 
of each class of coal, on to a collecting belt conveyor 
situated below the bunker. One set of Cubimeters 
and the associated collecting conveyor are illus- 
trated in Fig. 12, on Plate LXII. Each collecting 
conveyor is arranged, so that it discharges at the 
end of the mixing bunker nearer the centre line 
of the carbonising plant, the discharge being 
directed on to an inclined belt conveyor. This 
conveyor, in turn, elevates the coal to a transfer 
tower and delivers it to a further inclined belt 
conveyor. This latter conveyor is arranged at 
right angles to that just referred to and conveys 
and elevates the coal to both sets of bunkers in the 
carbonising house, final discharge of the coal into 
the bunkers being effected through a reversible 
shuttle-type conveyor. This is provided with a 
bifureated chute which directs the coal into the 
various sections of the bunker. 

The coal and pad coke are fed into the vertical 
carbonising chambers by means of charging cars. 
These were constructed by Messrs. M. B. Wild 
and Company, Limited, Argyle-street, Nechells, 
Birmingham, to the order of Gas Chambers and 
Coke Ovens, Limited. There is a separate car for 
each battery or bench and one of the cars is shown 
in action in Fig. 3, on Plate LXI. They are 
arranged to run on overhead rails which pass 
below the base of the main coal and pad-coke 
bunker so that they can be filled directly by gravity. 
Each car consists of a structural-steel frame pro- 
vided with two sets of three hoppers for receiving 





coal and pad coke, respectively. There are three 
outlets and the design is such that, once the car is 
mancuvred into position over the chambers, both 
the pad coke and coal can be discharged without 
having to move the car. The outlets are provided 
with hand-operated drop sleeves which register 
with the charging holes on the chambers, thus 
preventing the smoke normally generated during the 
charging operation from escaping into the car- 
bonising house. The capacity of the coal and 
pad-coke hoppers is sufficient for one charge but 
each coal hopper is provided with an adjustable 
plate so that the operator can pre-determine the 
exact amount of coal to be fed into the chambers. 
The car is provided with roller-bearing cast-steel 
wheels and a travelling motor, together with 
reduction gearing and a controller. A solenoid- 
operated brake is fitted and this is interlocked with 
the drop sleeves previously referred to so as to 
prevent the car travelling with the drop sleeves 
lowered. Electric current for operating the car is 
fed through a spring-loaded reeling cable, and hand- 
operated travelling gear is provided for use in the 
event of a mains failure. Each car is fitted with a 
vibrating mechanism and, to enable each coal charge 
to the chambers to be weighed, a weighbridge is 
provided in each set of overhead runways. 


Cokr-HaNnDLING AND SCREENING PLANT. 

After the carbonising process is completed, the 
coke is discharged from the base of the chambers 
into hot-coke cars, there being a separate car for 
each battery. These operate on rails laid below 
each bench so that they can be located under each 
chamber as required. The cars were manufactured 
by M. B. Wild and Company, Limited, and the 
haulage gear by Naylor Brothers, Limited, Golborne, 
Lancashire, to the order of Gas Chambers and Coke 
Ovens, Limited. After receiving the hot coke, 
each car is hauled into a quenching chamber, of 
which there are four in all, situated outside the 
carbonising house. After quenching, the car is 
hauled from the quenching chamber to its associated 
coke wharf, where the coke is discharged. From 
the coke wharf, the quenched coke is discharged 
through finger gates on to a belt conveyor, the coke 
wharves and conveyors being arranged in pairs, 
that is, one pair for each complete carbonising 
unit, with a finger-gate operating platform between 
each pair of conveyors. This arrangement will be 
clear from Fig. 13, on Plate LXII, which shows one 
pair of coke wharves with the finger-gate platform 
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situated centrally between them. The conveyors 
situated between the coke wharves are discharged 
on to a further conveyor arranged at right angles to 
the wharves, which, in turn, delivers the coke to an 
inclined, belt conveyor, the discharge end of which 
is situated at the top of a transfer tower arranged 
further inclined conveyor with belt weigher, which 
conveys it to a screening plant, or on to a level 
conveyor set at right angles to the run of the inclined 
conveyors, and designed to discharge the coke to 
the stockpile. This latter conveyor, which is 
known as the stocking conveyor, is fitted with a 
travelling tripper and bifurcated chute for discharg- 
ing the coke, but a cast-iron helical chute is provided 
for forming the initial stockpile. The coke is 
reclaimed from the stockyard by a travelling grab 
crane which delivers it either directly to trucks 
or to an automatic skip hoist which elevates the 
coke to the screening plant. Coke is, therefore, 
delivered to the screens either directly from the 
carbonising plant or from stock by the skip hoist. 

The coke-storage bunkers were constructed by 
the Demolition and Construction Company, Limited. 
The bunkers, which are illustrated in Figs. 10 and 11, 
on Plate LXII, are of reinforced concrete, with a 
reinforced-concrete house above to contain the 
screening plant. The screening plant consists of a 
vibrating scalping screen which removes all coke 
below 3} in., coke larger than this passing to an 
adjustable coke cutter; provision is made for 
by-passing the cutter when required. Coke below 
34 in. passes on to four single-deck vibrating screens 
arranged at suitable intervals above the top of the 
storage bunkers. These screens are connected to 
each other by short belt conveyors and are designed 
to divide the coke into five different sizes ranging 
from breeze, that is, below } in., to that between 
2in.and 3}in. Two shuttle conveyors are provided 
for distributing two of the intermediate grades into 
the bunkers. 

The bunkers are of the self-emptying type and 
have a total capacity of 1,040 tons, comprising 
120 tons of breeze; 100 tons of # in. to } in; 
300 tons of } in. to 1} in.; 100 tons of 1} in. to 
2 in. ; 300 tons of 1} in. to 2 in.; and 120 tons of 
2 in. to 3$ in. The bottom of the bunkers is stepped 
to conform as far as practicable with the fall of the 
ground and are provided with base outlet gates 
and operating gear. Provision is made for removing 
the breeze from, and discharging into road or 
railway wagons, each size of coke, and bagging 
stages and associated equipment are provided for 
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the three smaller sizes. The breeze is removed by 
ten travelling-type A.C.E. debreezers, and five 
Belle Isle bagging and weighing machines are 
provided for the bagging stations. Below the 
bunkers there are operating platforms and troughs 
to receive the breeze from the debreezing screens, 
the troughs being fitted with outlets for discharging 
the breeze into railway wagons. Like ‘the main 
structure, the operating platforms and troughs 
are constructed from reinforced concrete. 


PropucerR-Gas PLANT. 


As already mentioned, the benches are fired by 
means of producer gas. This is supplied by four 
mechanical gas producers installed in a separate 
building adjacent to the carbonising house. Size 
1}-in. to 2-in. coke is used in the producers and this 
is fed from the main storage bunkers by a travelling 
feeder which deposits it on an inclined conveyor 
extending along the length of the bunker house. 
Part of the inclined conveyor can be seen in Fig. 10, 
on Plate LXII, which shows the interior of the coke- 
storage bunkers. This conveyor, in turn, deposits 
the coke on to a further inclined conveyor set at 
right angles to the longitudinal axis of the bunker 
house and arranged to carry the coke to storage 
bunkers situated above the producer plant. The 
discharge end of the conveyor is provided with a 
three-way chute, through which the coke is dis- 
charged on to a shuttle conveyor that can be 
positioned to distribute the coke as required in the 
bunkers. The coke delivered to the gas-producer 
plant is weighed by an automatic belt weigher incor- 
porated in the first of the inclined conveyors. Pad 
coke for the chamber bottom doors is also conveyed 
from the coke storage bunkers on the two inclined 
belts, but is discharged through the three-way chute 
just mentioned on to a short inclined conveyor that 
carries it into the battery-bunker house, a shuttle 
conveyor installed above the bunkers directing it 
into the required bunker. The third leg of the 
three-way chute discharges the coke on to a belt 
conveyor which carries it to the carburetted-water- 
gas plant. The capacity of the plant delivering the 
coke to the producer-gas plant, carburetted-water- 
gas plant and pad-coke bunkers is 35 tons an 
hour. 

The producer-gas plant, as previously mentioned, 
comprises a battery of four mechanical gas pro- 
ducers. These were supplied by the Power Gas 
Corporation, Stockton-on-Tees, and are situated in 
a building at the north side of the battery bunkers 
with the coke-storage bunkers above. The bunkers 
consist of four hoppers which are capable of storing 
sufficient coke for 48 hours operation. The pro- 
ducers are of the self-vaporising type and each unit 
is capable of gasifying 38 tons of coke per 24 hours 
at normal load. Normally, one of the three pro- 
ducers acts as a standby. Each producer embodies 
a revolving grate, automatic continuous ash dis- 
charge, an internal distributing chute to ensure an 
even bed, air-blown poke-holes and mechanically- 
operated cyclic coke feed. The coke feed for each 
unit consists of a chute from the overhead bunkers 
which has a mechanical screen and feeds into an 
intermediate measuring hopper. From the hopper 
the fuel is fed intermi‘tently according to require- 
ments into the charger, the latter having a sliding 
velve with protected faces at the top and a bell-type 
valve at the base which controls the actual discharge 
into the producer. The feed is controlled by an 
electrode in the distributor, installed inside the 
producer ; mechanical and electrical sequence inter- 
locks are provided between the various sections. 
The revolving grate in each case is actuated by a 
hydraulic-type driving gear designed to give a 
wide range of speeds. Air for operating the pro- 
ducers is supplied by two electrically-driven blowers 
each of which is capable of dealing with the maxi- 
mum requirements of any three producers. Four 
dust catchers are provided, one for each producer ; 





these are of the vortex pattern and are lined 
internally with firebricks, the connections to the 
corresponding producers being made by refractory- 
lined pipes. The producer gas is led to the car- 
bonising houses through welded-steel mains and in 
the carbonising houses a separate main is provided 
for each bench; these are arranged at floor level 
along the recuperator side of the bench, as shown 
in Fig. 14, on Plate LXIII. All producer-gas mains 
are lined internally with refractory-insulating and 
insulating brickwork. 


WastTE-Heat Borers. 

Six Spencer-Bonecourt horizontal induced-draught 
waste-heat boilers are installed below the main 
coal and pad-coke storage bunkers in the carbonis- 
ing house. They are designed for a pressure of 
300 Ib. per sq. in. and each is capable of handling the 
waste gas from one bench of chambers; with the 
carbonising plant fully at work, therefore, two 
boilers act as standbys. Each boiler is provided 
with an electrically-driven induced-draught fan, 
the drive to which incorporates a Vulcan-Sinclair 
scoop-controlled coupling for speed variation. Four 
electrically-operated feedwater pumps and associ- 
ated tanks are provided, each pump being capable 
of meeting the requirments of two boilers under 
full load. The waste gases from the benches are 
collected in a flue arranged above the carbonising- 
house floor and under the recuperators of each 
bench. This terminates at approximately the 
centre of the boiler house, where it rises above the 
boiler-house floor and is connected to the boilers. 

The waste-gas flues, consisting of steel casings 
lined with firebrick and insulating brick, are fitted 
with dampers, etc., for isolating the boilers as 
required, There are two brick-lined steel chimneys, 
each of which is large enough to provide adequate 
natural draught for one complete unit, that is, 36 
chambers. The steam services consist of a ring 
main, 4 in. in diameter, from which connections 
are made to the various sections of the plant. A 
steam manifold is arranged along the chamber side 
of each bench with connections to each door frame, 
isolating and reducing valves being installed at the 
end of each manifold. The branch connections are 
also provided with isolating valves and an orifice 
plate to regulate the rate at which steaming is 
carried out. 


CARBURETTED-WATER-GAS PLANT. 


To meet peak-load requirements, a carburetted- 
water-gas plant has been installed. This unit, 
which is illustrated in Fig. 18, on page 811, was 
supplied and erected by Messrs. Humphreys and 
Glasgow, Limited, and has a capacity of 4,000,000 
cub. ft. of gas per day with a calorific value of 
475 B.Th.U. The plant consists of a water-sealed 
self-clinkering generator, with annular jacket boiler 
and automatic coke-charging gear, separate car- 
buretter and superheater, raised washer with conical 
bottom and rotary valve for easy sludge removal, 
and a waste-heat boiler. The plant is operated 
hydraulically ; the system was developed by 
Messrs. Humphreys and Glasgow, and incorporates 
Lockheed components. Separate gas-cooling, clean- 
ing and purifying plant is provided for the water- 
gas and consists of a vertical-tube multi-pass con- 
denser, a detarrer and a set of oxide purifiers. 
Coke is brought to the plant by means of a belt 
conveyor, and a bunker gives sufficient storage 
capacity for 24-hours operation. Clinker, ash and 
coke screenings are removed by underground con- 
veyor belts, the breeze being used subsequently in 
the works water-tube boilers. The complete plant 
is housed in a steel-framed brick-panelled building 
ae size to accommodate a future duplicate 

t. 


Water SERVICEs. 


Water for use in connection with the various 
processes is taken from the mains, and to economise 





in its use, a combined natural and forced-draught 
hyperbolic reinforced-concrete cooling tower has 
been installed. This unit, which was designed and 
constructed by the Davenport Engineering Com- 
pany, Limited, Harris-street, Bradford, Yorkshire, 
is illustrated in Fig. 17, on page 811. It is capable 
of cooling 179,000 gallons of water an hour from 
105 deg. F. to 80 deg. F. when operating in an 
ambient wet-bulb temperature of 60 deg. F. A 32-ft. 
diameter stainless-steel impeller is located in the 
throat and is driven through a horizontal shaft and 
a reduction gearbox. An electric motor is fitted 
at each side of the gearbox and they are capable of 
supplying full load and two-thirds load, respec- 
tively ; thus, where climatic conditions are favour- 
able, the smaller motor can be used, with consequent 
economies in electric power. The cooling medium 
inside the tower is constructed from unsorted 
Scandinavian redwood and the water-distribution 
network consists of a series of rolled asbestos- 
cement pipes with self-adjusting brass sprayers 
fitted into them so that they point upwards. This 
allows any sediment to settle in the bottom of the 
pipes and prevents the jets from becoming choked. 
A rubber-sealed brass sluice valve is fitted to the 
extremity of each pipe range and is operated by 
levers from the peripheral walkways. To reduce 
carry-over to a minimum, a timber eliminator 
screen of the pear-shaped lath type has been 
installed. 
TURBO-ALTERNATOR. 

Before the steam generated in the waste-heat 
boilers is used for process purposes in the plant, 
it passes through a steam turbine arranged to drive 
a 530-kW alternator. This set, which normally 
runs in parallel with the public supply, is illustrated 
in Fig. 15, on Plate LXIII. With the exception of 
the alternator and pump motors, which were sup- 
plied by Lancashire Dynamo and Crypto, Limited, 
the unit was designed and built by W. H. Allen, 
Sons and Company, Limited, Bedford. It com- 
prises a high-speed multi-stage impulse turbine of 
the pass-out type, running at a speed of 10,000 r.p.m., 
arranged to drive the alternator through parallel- 
shaft reduction gearing and exhausting to a surface 
condenser provided with motor-driven cooling-water 
and condensate-extraction pumps and a steam-jet 
air ejector. The turbine is designed to use steam 
from the waste-heat boilers at 290 lb. per square 
inch and 459 deg. F. and incorporates automatic 
nozzle-control valve gear operating in conjunction 
with an inlet-pressure regulator. Pass-out steam 
demands up to a maximum of 6,500 lb. per hour at 
15 lb. per square inch are catered for by an auto- 
matic extraction gear which, to give increased 
sensitivity, is connected to the main governor gear. 
The surface condenser is of the conventional four- 
pass type and, with a barometer reading of 30 in. 
of mercury, is designed to give a vacuum of 27} in. of 
mercury with a steam flow of 7,800 lb. per hour. 
The alternator is of the salient-pole rotating-field 
type and is provided with a closed-circuit cooling 
system with the air cooler built on to the machine 
above bedplate level. The maximum continuous 
rating is 530 kW at 0-8 power factor and the 
operating speed is 1,500 r.p.m. 

This unit is of particular interest in that it 
incorporates a number of features developed recently 
by the turbine manufacturers for use in connection 
with gasworks turbo-alternators. It will be appre- 
ciated that the steam flow from the waste-heat 
boilers is liable to constant variation due to 
fluctuations in the heat supplied to the boilers and 
the varying demands from blowers, pumps, etc. 
This means that the usual method of governing 
turbo-alternator, in which the steam supply is 
restricted to suit the electrical load, cannot be used. 
The electrical load will, of course, fluctuate with the 
steam flow, and the governor plant used must, 
therefore, ensure that the alternator generates the 
maximum output commensurate with the available 
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steam supply. The method of governing employed, 
however, must be independent of the turbo- 
alternator speed governor since, for running in 
parallel with the public supply, this governor must 
be put out of action after paralleling to allow the 
speed of the set to follow the supply frequency. 
A solution to this problem is to provide an inlet- 
pressure regulator which works in association with 
automatic nozzle control. The inlet-pressure regu- 
lator maintains a constant inlet-steam pressure by 
adjusting automatically, through the nozzle-control 
gear, the area of high-pressure nozzle open to suit 
the quantity of steam flowing. This has the effect 
of maintaining a virtually constant heat drop 
across the turbine, an essential condition for 
developing the maximum power possible from 
varying steam flows. A further advantage is that 
the turbine cannot overdraw from the boiler plant 
and rob auxiliary machinery of steam. 

Fig. 19, on this page, shows diagrammatically 
the system of inlet-pressure governing developed by 
W. H. Allen, Sons and Company, Limited, 
and fitted to the set installed at Howdon. The 
spring-opposed bellows at the top of Fig. 19 is 
connected to the steam supply to the turbine and 
controls the pilot valve of the inlet-pressure regu- 
lator d, which is interposed in the governor relay oil 
system between the pilot valve of the speed governor 
a and the relay cylinder of the main steam throttle 
valve k. After the turbo-alternator has been put 
in parallel with the public supply, the speed- 
governor setting is adjusted by the hand mechanism 
until the governor is incapable of influencing the 
speed of the machine at normal frequencies. High- 
pressure relay oil can now pass the speed-governor 
pilot valve freely, leaving the inlet-pressure 
tegulator-operated pilot valve to control the 
throttle valve k and nozzle valve g. Variations of 
pressure in the steam main alter the load on the 
beliows and, therefore, affect the position of the 
pilot valve. These variations are, in turn, reflected 
in the pressure of the oil under the throttle-valve 
telay piston and the relay piston of the automatic 
pilot valve f, resulting in appropriate changes in the 
nozzle-valve opening. Under stable conditions of 
steam flow, the inlet steam, pressure is held constant 
at the designed figure and the turbo-alternator 
generates the maximum amount of power possible 
+/om the flow because the high-pressure nozzle area 
is correctly adjusted to suit the flow. A variation in 
Steam flow from the boiler, however, by altering 
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the ratio of nozzle area to flow, alters the inlet 
pressure which, in turn, causes the regulator 
to re-adjust the nozzle area until the inlet pressure 
returns to the designed figure. The final setting 
of the speed governor is such that, should there be 
a failure of the public supply and the speed of the 
alternator, as a consequence, rises an undue amount, 
the speed governor will come into operation and 
over-ride the inlet pressure governor, thus acting 
as @ pre-emergency governor to prevent the turbo- 
alternator from being shut down. If it is required 
to run the set independently of the public supply, it 
is only necessary to by-pass the inlet-pressure regu- 
lator at the valve b and adjust the speed governor to 
give the required frequency. When inlet-pressure 
governed, the turbine could, with certain condi- 
tions of load and pass-out demand, overload the 
alternator; an electrical load-limiting device is 
fitted, therefore, to restrict the output to the 
continuous maximum rating. 


BENZOLE PLANT. 


The ancillary plant installed at the Howdon 
gasworks includes the benzole plant illustrated in 
Fig. 16, on Plate LXIII. This plant was installed 
by W. C. Holmes and Company, Limited, and 
is capable of dealing with 10,000,000 cub. ft. of gas 
per day, and of recovering at least 85 per cent. of the 
benzole available in the gas. It is also capable of 
reducing the naphthalene content to 1 grain per 
100 cub. ft. and the organic sulphur content by 
about 40 per cent. The oil stripping plant is suitable 
for operating under a vacuum of 10 in. absolute and 
can be operated entirely on low-pressure steam. 
The resultant low temperature of the still head 
ensures that polymerisation of the oil will not take 
place, and sludging of the oil, as a consequence, is 
avoided. The general principle of operation follows 
fairly closely the orthodox method of recovering 
benzole The plant includes a Holmes ‘“ Multifilm” 
gas washer, a tray-type stripping still fitted with 
ffoat valves for controlling the volume of the oil 
stream, four benzole condensers, two vacuum pumps, 
heat exchangers, oil heaters, oil pumps, etc. 

The whole of the electrical equipment was supplied 
and installed by Lancashire Dynamo and Crypto, 
Limited. All work at the site was under the 
immediate direction of Mr. B. L. Fender, A.M.I.C.E., 
under the supervision of Mr. W. R. Garrett, 
A.M.I.C.E., the chief constructional engineer of 





the Northern Gas Board. 


LITERATURE. 


The Structural Analysis of the Dome of Discovery. 
By Dr.-Ing. T. O. LazarmpEs. Crosby Lockwood 
and Son, Limited, Thurloe-street, London, S.W.7. 
[Price 25s.] 

THE fact that the Dome of Discovery in the Festival 
of Britain South Bank Exhibition was designed, 
fabricated, and erected before this analysis had 
been completed, and the further point that it had 
fulfilled its purpose and was being dismantled before 
this record of the calculations became available, are 
considerations which have no bearing on the sig- 
nificance of Dr. Lazarides’ book as an exercise in 
design analysis. The analysts can only begin work 
where the engineer has finished and their contribu- 
tion is never particularly significant unless the 
engineer’s design is proved to be unsound or the 
assumptions on which he has based his calculations 
are inaccurate or illogical. 

To say this is not to discredit design analysis, but 
to place it in a proper perspective. In the case of 
the Festival Dome, Mr. Gilbert Roberts, when 
describing its design and construction to the 
Institution of Civil Engineers, seemed happy 
enough to put on record the reasonably close 
coincidence between his own “ shirt-cuff ” estimates 
and Dr. Lazarides’ “exact” calculations. Unfor- 
tunately, there is no comparison of the two in this 
treatise. When the author writes that his analysis 
has shown “ that a structure of this type can only 
be analysed exactly or not at all,” he shows also a 
lack of appreciation of the so-called “exact” 
analyses, which, in fact, are only justified in the 
long run by the contribution they make to 
approximate methods of design. 

Engineering design is still largely dependent, 
and, must continue to be, on the shirt-cuff methods, 
which give reasonably satisfactory results because 
they represent the refined distillation of all the 
relevant results obtained by the design analyses of 
corresponding problems. “ Exact,” after all, is 
only a relative term. All analysis, from the crude 
to the super-exact, is merely the use of mathema- 
tical language to describe the physics of a problem, 
coupled with some mathematical manipulation to 
simulate loading action. In no engineering analysis, 
including the most “ exact,” is it possible to reduce 
the problem to mathematical terms without making 
assumptions that would outrage a physicist and 
would possibly be beyond the purview of a pure 
mathematician. 

In the present analysis, the author, to judge from 
his Fig. 15, appears to have included torsion among 
the effects that may properly be neglected in an 
“exact” analysis, though in a superficial view it 
would seem that the torsion of the principal mem- 
bers is one of the marks of distinction between a 
space frame and a plane frame. Unfortunately, he 
is not content with misconstruing the intention and 
purpose of an analysis of this kind. He goes out 
of his way to denigrate the “ classical’ methods, 
and yet it is these methods, rather than the piece- 
meal processes of relaxation techniques, which must 
be used .to interpret the physical parameters of an 
engineering structure in terms which the electronic 
computing machines can absorb and use. The 
fundamental point here is that, for any problem 
which is amenable to the processes of relaxation, 
there is a “‘ classical” method which can be depended 
upon not to involve the user in ill-conditioned 
equations. 

Although this treatise must, of course, be recom- 
mended to anyone concerned with a dome of this 
type, it does not seem to have a very direct appli- 
cation to other space frames, and the author’s 
system would need to be materially altered for it 
to be applicable to a dome with polar framing 
instead of the geometrically irregular grid adopted 








for the Dome of Discovery. 
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Fie. 6. Harsovur Boarp’s NEw WAREHOUSE. 


ENGINEERING DEVELOP- 
MENTS IN THE PORT 
OF DUBLIN. 
(Concluded from page 3.) 


A BRIEF outline of the engineering works recently 
completed and now being undertaken at the port 
of Dublin, including some notes on the new silos, 
warehouse and quay construction, was given in 
our issue of July 4, on page 1, ante. The work 
at present in hand includes the completion of 
two oil jetties, the extension of the Ocean Pier, 
(which involves considerable land reclamation, 
making use of dredged material from new shipping 
berths and a deepening of the main channel) together 
with the construction of a new graving dock. The 
newest warehouse, as noted in the previous article, 
is a four-storeyed structure of reinforced concrete, 
and is somewhat unusual in that glass blocks 
have been used almost exclusively for lights. The 
siting of the warehouse in relation to the wharf 
can be seen in Fig. 8, opposite, which shows the 
warehouse on the left, in the mid-distance. Fig. 6, 
above, shows the clean appearance that has been 
achieved in this building. 


NEw JETTrIEs. 


Two new oil jetties are being constructed in the 
extension to the Alexandra Basin, and progress 
with these is well advanced ; similar work of this 
nature is the extension of the Ocean Pier, which is 
illustrated in Fig. 13, on page 816. The existing 
Ocean Pier is being extended along a return line so 
that the pier will ultimately become the peripheral 
wall of a wharf that is to be built on filling. The 
method of construction employed involves the use of 
concrete caissons of the type now characterised by 
the term “‘ Mulberry,” but which have been used at 
Dublin, with only minor modification, since 1921. 
A sectional plan of the caisson, which is 50 ft. long 
by 30 ft. wide and is divided into eight compart- 
ments by diaphragm walls, is shown in Fig. 15, on 
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page 817. The reinforced-concrete floor of the cais- 
son is laid down on a slipway and the walls are built 
to a height of 9 ft. to 10 ft.; at this stage, the 
caissons will float. They are then launched, as shown 
in Fig. 14, page 817, and towed to a convenient place 
along the wharves where they are built up to their 
full height of 42 ft. to 45 ft. Until recently, normal 
bar reinforcement was used in the floor and walls, but 
this has now been partly replaced by old tramway 
rails recovered from the Dublin streets. The simpli- 
fication of the reinforcement has led to very speedy 
work, and concreting is now being done in 3-ft. 
lifts on alternate days, the wooden shuttering 
(some of which is stated to have been used “ hun- 
dreds of times’) being struck and raised on the 
intermediate day. The construction of these 
caissons by direct labour is work with which the 
entire labour force of the dock is familiar, so that 
men can be drafted to it as circumstances require. 

The caissons are sunk into trenches excavated 
to a depth of at least 2 ft. 6 in. below the dredged 
level of the berth. The excavation of these trenches 
is done in three stages by bucket dredging followed 
by rough levelling by grab, and finally by hand- 
dressing, by men working in a diving bell. The 
bell, which was built in 1864, was described on 
page 3, ante. Fig. 7, on this page, shows the top of 
the 3-ft. diameter access shaft, containing an air-lock 
which enables men to enter and leave the bell when 
working at depths up to 38 ft. Originally, the 
placed caissons were completely filled with a low- 
grade concrete, but latterly gravel fill, pumped 
in by the dredger Sandpiper, has been used ind 
surfaced with a layer of concrete. Where the 
caissons have been placed in a double line, as for 
the oil jetties described below, only the outer compart- 
ments have been filled. 

Various layouts of the caissons have been tried, 
according to the nature of the structure concerned. 
Thus, for the new oil jetties, they have been placed 
separately in two rows with a 10-ft. gap between 





the rows and a 12-ft. spacing between successive 








SUPERSTRUCTURE OF Divine BELL. 


caissons so as to allow the harbour water to flow 
freely through the jetty. The caissons used for this 
work are being constructed with a reinforced toe 
and heel, each projecting 2 ft. 6 in. beyond the 
external walls. Smaller caissons, only 15 ft. long, 
and floated into position on high tide, are used to 
bridge the gap between the main units, after which 
all the walls are brought up to a common level. 
A heavily-reinforced concrete slab is then laid over 
the structure and 9 ft. thick quay walls are raised 
above the slab. Filling is placed between walls to 
the required depth and the jetty is completed by a 
top-deck slab. A suitable concrete duct is formed in 
the deck for the oil main and other service pipes. 
Where the new construction work has to retain 
a filling, as will be the case behind the extended 
Ocean Pier, the space between successive caissons 
has to be closed to prevent the continued entry of 
water, which would eventually wash out the filling. 
Two methods have been used in such cases. The 
earlier plan was to drive sheet piling along the face 
line of the quay wall for the 15-ft. length of the gap 
between the caissons. The cost of the sheet piling, 
however, caused the Board to experiment with an 
alternative arrangement. In this, the caissons are 
placed close together, so that the external pro- 
trusions on the ends to be seen in Fig. 15 butt 
against each other. A sheet pile is then driven 
close to each side of the butt so as to form, with 
the ends of the caissons, a hollow box ; this is then 
packed with clay puddle te complete the seal. 
Precast hollow concrete boxes, made without a 
bottom slab, are being used to construct the super- 
structure of the quay; these boxes are spaced 
regularly over the foundation caissons and the 
shuttering is fixed to them so that the walls of the 
quay can be brought up to the underside of the 
heavy deck slab. As these boxes cannot be floated 
into position, they are transported on floats from 
the slipway where they are made, and slung ito 
position by a derrick on one of the dredgers. The 
Harbour Board have found these methods to ! 


DC 








ec 
at 








DeEc. 26, 1952. 

















OF DUBLIN. 








Fie. 8. ALEXANDRA Quay aND Basin; SITE OF NEW GRavincG Dook In FoREGROUND. 





(9391) \\ 











economically favourable for the conditions prevailing 
at Dublin. 
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SurRvEY WorK IN THE HARBOUR. 


Dublin was one of the first ports in Europe to 
use an echo sounder for hydrographic surveying, 
and the charting of the harbour has been carried 
out almost entirely by this method since 1934. 
The provision of deeper channels and of deep-water 
berths, together with the suction-dredging contract 
that is in hand to remove over a million cubic 
yards of spoil to increase the navigable depth over 
the bar by 2 ft., has necessitated a great amount of 
accurate survey work. This could not have been 
accomplished so well by any other method. 

The present survey launch, the Depthfinder, has 
@ wooden hull of length 42 ft., beam 10 ft. 6 in., 
and draught 4 ft. The accommodation comprises 
the forecastle, the cabin amidships, and the engine 
Toom aft. Twin Morris Commodore petrol engines, 
dev: loping up to 40 h.p., give a top speed of 9 knots, 
but by using one engine only a sufficiently slow 





speed for detailed survey work can be maintained. 
The cabin from which the survey operations are 
conducted also contains the engine controls and 
steering wheel to afford close liaison between the 
surveyor and the helmsman during sounding 
operations. The compartment is almost completely 
glass-panelled to enable fix observations to be 
made from within during bad weather. The 
echo-sounding machine is the special M.S.10 
hydrographic model, with magneto-striction oscil- 
lators, made by Messrs. Kelvin and Hughes (Marine), 
Limited, 99, Fenchurch-street, London, E.C.3. The 
oscillators, of the inboard type, are housed in small 
tanks fitted beneath the cabin floor on the bottom 
of the vessel, where the timbers have been cut 
away and replaced by a metal plate. Longitudin- 
ally, they are slightly forward of the centre of 
flotation, but their level below the water-line is not 
seriously affected by moderate changes in trim. 
The survey observation point is directly above the 
oscillators. 

For hydrographic surveying, the port has been 





divided into five areas, for which prepared charts are 
available. The water area regularly surveyed com- 
prises the River Liffey, Dublin bar, the Alexandra 
Basin and its adjacent extension, the docks and the 
shipping berths. Those parts of the channel where 
there is little change from year to year are surveyed, 
on lines of soundings spaced, 100 ft. apart. Freshly 
dredged, areas require greater detail, and in the 
shipping berths the lines of soundings are only 
5 ft. to 10 ft. apart. Soundings over sites prepared 
for the foundations of the new deepwater quays 
and oil-jetties have received special treatment. 
Grid charts have now been prepared for each area 
of the port, and standard cross-fixes have been 
worked out and compiled into convenient schedules. 
Numerous objects on the embankment are available 
for cross-fix transits ; these include the lighthouses, 
perches, chimney stacks and church spires. The 
layout of the harbour lends itself readily to the 
system of cross-fixes, as the south side of the fair- 
way is flanked by a training wall, the Great South 
Wail, along which the front marks of the river 
ranges have been painted at intervals of 100 ft. 
The natural prominences of the Dublin Mountains, 
situated some eight miles to the south, serve as 
backmarks and the combination gives a series of 
143 nearly parallel ranges, permanently set out 
across the river.* 


New Gravina Dock. 

Work was begun in April, 1951, on the construc- 
tion of a new graving dock, shown in elevation, 
section and plan in Figs. 10, 11 and 12, on page 816. 
The site adjoining the existing small graving dock 
on the northern foreshore of the Alexandra Basin, 

* Cf. “‘ Hydrographic Survey Methods in the Port of 


Dublin,” by William F. Staveley, A.M.I.C.E.I., Trans. 
Inst. of Civil Engineers, Ireland, vol. 78, page 17 (1951). 
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ENGINEERING DEVELOPMENTS IN THE PORT OF DUBLIN. 


Fig. 10. LONGITUDINAL SECTION 
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is somewhat restricted, as can be seen in Fig. 9, 
on page 815, and this has influenced its design and the 
construction to some extent. The dock is to have has 
a length of 630 ft. clear of the entrance gate, a of 
width at the cope of 95 ft., a width at floor level of wil 
80 ft. and a depth of 15 ft. below port datum (low col 
water, ordinary spring tide) to provide docking toe 
facilities for vessels of up to 18 ft. draught on 6-ft. foc 
blocks at neap tides. A lead-in and fitting-out ov 
quay will also be constructed. the 
The dock will be closed by caisson gates, two of is. 
which are included in the contract. Granite-faced cre 
gate stops will be constructed at the entrance and wil 
at two intermediate sections, so that, by using de 
two gates, it will be possible to divide the dock alt 
into two separate compartments. The provision str 
of two intermediate positions for the inner gate wi 
will give the dock an adaptability that, the Harbour Bet 
Board consider, will ensure the most economic ai 
workmg. A fourth gate stop will be constructed = 
near the entrance, for tse in case of emergency. wh 
There will be four vertical-spindle main dewater- on 
ing pumps, any three of which will be capable dr 
together of dewatering the dock in 2} hours. In ms 
addition, there will be two drainage pumps, one : 
sump-drainage pump, and two salt-water pumps for SA int 
fire fighting, etc. The provision of two inter- SS om 
mediate gate stops involves a complicated system of i, gt >>! be 
culverts and valves. The culverts will be lined ~ = : 
with cast iron, and the sluice valves are to be sup- th 
plied by Glenfield and Kennedy, Limited, Kil. Fig. 13. Exrznpine THe OczaN Pree. ex 
marnock. crane, to lift 20 tons at 8 ft. 6 in. radius on the| able for servicing either. Services at the dockside, ” 
Other equipment comprises the usual bollards,|main hook and 5 tons at 110 ft. radius on the| which will be accommodated in a ductway in the - 
keel blocks, bilge cradles and electrically-operated | auxiliary hook. The crane will operate on the wall| dock wall, will include fresh-water and salt-water lir 
capstans, and there will be an electric travelling! between the two graving docks and will so be avail-| mains, a compressed air system, and electric power ™ 
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and lighting supply points. Similar services will 
be provided on the lead-in jetty. 

The dock walls and floor will be of mass concrete, 
the floor being designed as an inverted arch. It 
has been estimated that the maximum soil loading 
of the completed dock under the worst condition 
will not exceed 2-7 tons per square foot. During 
construction, the maximum soil loading at the 
toe of the wall may approach 3-6 tons per Square 
foot. At foundation level, a layer of coarse ballast 
overlies a deep bed of blue clay, but it is considered 
that these stresses will not overload the soil. It 
is estimated that the maximum stress in the con- 
crete will occur in the floor, and that it will be well 
within safe limits. As bilge cradles have been 
decided upon in preference to shores, there are no 
altars in the face of the wall, which is to have a 
straight batter from cope to floor. Counterforts 
will be constructed behind the walls where the 
section has been reduced to make a recess for the 
caisson gates. The wall is being constructed within 
a double line of steel sheet piling, the outer line of 
which will be left in permanently, so isolating the 
area from the pump-house. These piles have been 
driven 45-0 ft.* below port datum, to prevent 
“blows ” during construction. 

The constructional programme has been divided 
into several stages, of which the first items are now 
either completed or nearly so. The whole site has 

nn. excavated down to zero level on port datum, 
the sides of the excavation being battered so that 
they will stand without being shored. Some mass 
excavation will remain to be done behind the 
entrance to the dock until the cofferdam for the 
entrance has been completed and sealed. The outer 
line of steel sheet piles, and the inner line at the 
toes of the walls, have now been driven along the 
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greater length of the walls. Excavation for the 
wall itself within the piled trench has been made 
round the head of the dock and the first lifts of 
concrete have been placed in lengths of 50 ft. ; 
strip copper is being used to seal the contraction 
joints between the adjacent sections of the walls. 
With the completion of the wall up to zero level 
port datum, the dumpling will be taken down to 
12 ft. below port datum, from which level the 
bottom will be excavated to foundation level in 
alternate bays, about 15 ft. wide, across the dock. 
The sheet piling at the toe of the walls within the 
width of the bays will then be withdrawn and the 
floor concreted. Finally, the walls will be raised 
to cope level and the floor given a top surface. 

The lead-in or fitting-out jetty, with a maximum 
width of 39 ft. and a length of 443 ft., will extend 
into the Alexandra Basin from the dividing wall 
between the graving dock, as shown in the plan, 
Fig. 9. The form of construction to be used will 
differ from that adopted elsewhere at Dublin. 
Basically, the new structure, of reinforced concrete, 
will consist of portal frames at intervals of 25 ft., 
supporting a system of beams that will carry the 
deck slab, as shown in Figs. 16 to 19, above. The 
horizontal forces imposed by the berthing of a ship 
will be resisted partly by the flexible timber fenders 
and partly by the portal frames. These portals, 
which are alternately of heavy and light section, 
will comprise a heavily reinforced, beam, 3 ft. wide 
by 4 ft. or 3 ft. deep, cast in situ above substantial 
cylindrical legs of either 6 ft. or 5 ft. diameter, 
formed in mass concrete and surrounding groups of 
four or three steel box piles, Figs. 17 and 19. The 
bottom lift of concrete for each portal leg will be 





placed within a steel cylinder, 12 ft. long, driven into 
position by weighting it with kentledge, the sinking 





Fig. 17. 
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Fig. 16. MAJOR PORTAL. 
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of the leg being aided by grabbing. This cylinder 
will be left permanently in position and will act as 
a springing for the climbing shutter that will be 
used to form the upper length of the leg of the 
portal. Divers will be required to slacken the bolts, 
etc., when the shutter has to be raised. 

The new graving dock and jetty have been 
designed for the Harbour Board by Mr. Nicholas 
O’Dwyer, B.E., a past President of the Institution of 
Civil Engineers of Ireland, of 6, Burlington-road, 
Dublin. The contract for the construction of the 
dock has been undertaken by the Irish Construction 
Company, Limited, Dublin. The contracts for the 
design and construction of the caisson gates, and 
for other equipment, have yet to be placed. With 
the exception of the graving dock, the whole of 
the design and supervision of the construction of 
the new works is under the direction of the Engineer- 
in-Chief to the Board, Mr. F. W. Bond, B.A., B.A.I., 
M.I.C.E.I. 








MEASUREMENT OF LIGHTNING CURRENTS.—In a 
report (S/T57) issued by the British Electrical and 
Allied Industries Research Association, Messrs. R. H. 
Golde and T. J. Brown point out that the information 
available on the amplitudes of lightning currents is 
subject to a certain ambiguity and that a re-evaluation 
of available data is therefore advisable. The existing 
information on the subject is critically examined 
and it is concluded that additional data are required, 
particularly on the upper and lower limits of lightning 
current amplitudes. A new installation of magnetic links 
on lightning conductors is therefore being undertaken. 





DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
ResEearcu, NEw ZEALAND.—A reference book on their 
activities has been published by the D.S.I.R., New 
Zealand. Commencing briefly with a historical note 
on the development of the department since it was 
founded in 1926, the book continues with details of 
the organisation and administration of the many 
divisions into which the department is divided. In 
respect of engineering, the most important works being 
undertaken are metrological and investigations into 
problems of building construction. Allied divisions 
are those of applied mathematics, geology, geo-physics 
and the soil bureau, which is concerned with both 
agricultural and engineering problems. The book 
concludes with detailed reference to the work of the 
incorporated research associations that are operating 
in the Dominion. 
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THE IRON AND STEEL 
INSTITUTE. 
(Concluded from page 786.) 


THREE papers were presented and discussed at 
the last session of the recent autumn general meeting 
of the Iron and Steel Institute. This session was 
held on the morning of Thursday, November 27. 


AppITION OF Boron To STEEL. 

The first paper considered, ‘‘ Addition of Boron 
to Steel by Reduction from Boron Oxide,” was by 
Mr. G. E. Speight, of the United Steel Companies, 
Limited. He stated that previous work on the boron- 
oxygen equilibrium in liquid iron and evidence of 
boron pick-up from the fortuitous presence of 
borates in high-frequency and arc-furnace linings 
had suggested the possibility of adding boron to 
steel by reduction from a slag containing boric 
oxide. This method had been investigated, as an 
alternative to the commercial boron-addition alloys, 
in a series of laboratory experiments, and it had 
been shown that boron could be introduced into 
steel from a borate and that the boron so added 
could be made effective in providing the improved 
mechanical properties of boron steels. The labora- 
tory techniques had yet to be applied on a com- 
mercial scale, but practical recommendations for 
the addition of boron by this method could be 
given. In basic-lined induction furnaces, after the 
normal additions of Mn, Si, Mo, etc., the metal 
should be treated with 1 lb. of Al per ton of charge 
to effect initial deoxidation. Then should follow 
the slag treatment with about 2 per cent. of a slag 
mixture containing 0-5 per cent. of boron, added as 
Howlite (hydrated calcium silico-borate) or other 
commercially-available borate. The temperature 
should be adjusted to 1,600 deg. C., and 5 minutes 
allowed for the reaction after fusing the slag mix- 
ture. Finally, the metal should be treated with 
2 Ib. of Al per ton and from 3} lb. to 4 lb. of ferro- 
titanium (40 per cent.) per ton for final deoxidation 
and nitrogen stabilisation. In electric-arc furnaces, 
shortly before tapping, the bath should be de- 
oxidised with Al and the requisite amount of borate 
added according to the slag bulk. The final addi- 
tions of Al (about 2 lb. per ton) and low-carbon 
ferro-titanium (4 lb. per ton), or, alternatively, 
excess Al, should be made either to the bath or 
during tapping. In open-hearth furnaces, the 
additions would be made to the ladle, the Al, ferro- 
titanium, and borate being mixed and added at the 
beginning of tapping. 

Mr. D. A. Oliver, who opened the discussion, said 
that he believed that the author was greatly in 
advance, in his understanding of the subject, even of 
those authorities in the United States who were so 
vocal in favour of boron additions. Mr. Speight 
had been very cautious in referring to what he 
called the metallic boron, the effective boron, 
which was acid-soluble. Would he agree that 
probably this boron would fairly readily form 
carbides, or perhaps go into solid solution in the 
carbides ? A considerable amount of publicity had 
been given to boron in relation to alloy economy 
in the American literature, and this appeared to be 
based on a minimum of experiment and a maximum 
of publicity. On the other hand, that was not to 
say that boron additions had no virtues whatever, 
and the author had shown the way in which the 
subject could be dealt with scientifically and a real 
advance made. 

Dr. W. Sachs stated that he understood from the 
paper that Mr. Speight could make a differentiation 
between the soluble and the insoluble boron, but 
he obviously could not make this on the analytical 
side. He would like to know whether he employed 
the usual colorimetric method for the determination 
of boron in these small quantities, and whether that 
applied to the insoluble as well as to the soluble 
variety. 

Mr. W. E. Bardgett stated that the experience of 
the United Steel Companies had been almost 
entirely related to the production of Fortiweld 
steel,* and it was of interest to mention that this 





* A patented molybdenum boron steel containing 0°14 
per cent. carbon, about 0°40 per cent. molybdenum and 
0°003 per cent. boron. 


steel had been made in the high-frequency furnace, 
the are furnace, and the open-hearth furnace by 
the cold-metal and the hot-metal processes. Boron 
could not be added simply as a ferro-alloy and satis- 
factory results expected, but there was no hit-or- 
miss about the author’s methods, provided that the 
necessary precautions were taken to ensure that the 
boron was in the effective form. With experience, 
it was possible to obtain really surprising control 
over the boron content, in spite of the very small 
amount present. The effect of boron decreased 
with increasing carbon content, and, with the 
eutectoid composition, the effect was nil, so that 
there was a greater effect and a greater advantage 
at the lower carbon levels. 

Dr. L. Reeve said that the Appleby-Frodingham 
Steel Company had seriously discussed the possi- 
bility of making Fortiweld steel in the open-hearth 
furnace by the borax-slag procedure. Theoretically, 
it was possible, and under tilting-furnace condi- 
tions it was more likely to be successful than in 
fixed-furnace conditions. The method, however, 
had not been used up till now; the greater part 
of their steels had been made with ferro-boron and 
other deoxidisers. Provided that the furnace 
melting procedure was reasonably standard and 
that the deoxidation procedure in particular was 
standardised very carefully, boron steels could be 
made with reproducible properties, from cast to 
cast, without any great difficulty, at least for the 
particular application in which his firm was mainly 
interested. » 

Mr. G. E. Speight, in the course of a brief reply, 
said that Dr. Sachs had mentioned the method of 
analysis. The method used had been that described 





by G. A. Rudolph and L. C. Flickinger in Steel, 
vol. 112, page 114 (1943). It was not a very nice 
method, and the order of accuracy needed could be 
achieved only after considerable experience. 


DrrectionaL Errects In Minp-Sreet Puare. 


An investigation which formed part of a research 
being carried out on behalf of the Admiralty into 
the brittleness of structural mild steel, at the 
Engineering Department of the University of 
Cambridge, was described in the next paper sub- 
mitted to the meeting. This was by Mrs. C. F. 
Tipper and dealt with the “ Effect of Direction of 
Rolling, Direction of Straining, and Ageing on the 
Mechanical Properties of a Mild-Steel Plate.” 
Dr. Tipper stated that the experiments had been 
carried out to determine the effect of plastic strain 
and ageing on the notch-impact results and the 
yield point of the material, with the special purpose 
of investigating directional effects. The direction 
of rolling had been found to be most significant 
in Izod impact tests, the lowering of these values 
after pre-strain being chiefly due to work-hardening 
and strain-ageing. These factors also raised the 
yield and ultimate tensile stresses and caused loss 
of ductility. The direction of straining had been 
found to affect the yield chiefly, both in value and 
shape. No satisfactory explanation could be found 
to account for the absence of a recovered yield after 
ageing. 

In the course of the discussion, Mr. M. W. Thring 
stated that the paper began to make a pier for the 
bridge which had to be built across the river separat- 
ing metal physics from metallurgy and engineering, 
and that bridge was one of the most important 
things which would have to come into being in the 
next five years or so. Dr. B. B. Hundy, who 
spoke next, said that Dr. Tipper had referred to 
work carried out at the Massachusetts Institute of 
Technology. He had been associated with that 
work, and would like to outline their ideas on this 
point. They believed that a cast metal contained 
a number of randomly-oriented micro-cracks. As 
these were not obvious under the microscope, 
perhaps they should be called sub-micro-cracks, 
but, it was more convenient to refer to them as 
micro-cracks. They considered that the deforma- 
tion of the cast metal would probably cause fresh 
micro-cracks to form, and all these cracks, regardless 
of their origin, would be aligned in the direction 
ef metal flow during working. This crack structure 
could be found in most ductile metals, and handling 
did not seem to affect the cracks. The true fracture 





stress and the reduction in area to fracture were 





affected by the crack structure, but no appreciable 
effect on the yield-strength or the ultimate tensile 
strength had been found. Most of their evidence 
for the cracks was indirect. In her reply, Dr. 
Tipper said that she was very glad that the work at 
the Massachusetts Institute of Technology had been 
mentioned, because so far as she knew, it had 
not yet been published. 


SorrENING oF StTaINuess STEELS. 


The last paper considered at the meeting was 
by Mr. F. A. Hodierne and Dr. C. E. Homer, of 
the Department of Development and Research, 
Tube Investments, Limited, Birmingham. It was 
on the subject of ‘“‘The Rapid Softening of Cold- 
Drawn Austenitic Stainless Steels.” The authors 
stated that the work had been undertaken to 
provide the metallurgical basis for the rapid 
softening of cold-drawn austenitic stainless-stec] 
tubes. Specimen tubes of five different steels had 
been obtained in the cold-drawn condition, and 
strips cut from them had been heated for a few 
seconds to temperatures between 500 deg. and 
1,350 deg. C. For comparison, other strips had 
been heated for five minutes. A detailed study had 
been made of the properties and structure of all the 
specimens. It had been found that the cold-drawn 
steels could be softened satisfactorily by heating 
for from 5 to 6 seconds to temperatures slightly 
higher than those recommended for ordinary times 
of heating. The properties and structure were the 
same as those in specimens which were heated for a 
longer time. 

Mr. J. I. Morley, who was the only speaker in the 
discussion, said that the authors had shown very well 
that some of these austenitic steels could apparently 
be softened adequately by what amounted to a 
shock or flash heating at 1,150 deg. C. Specimens 
had been shown to be free from any inter-granular 
susceptibility in the water-quenched condition, 
but no sensitising heat-treatment had been given 
prior to the corrosion test, and so it could not be 
concluded that these steels softened in this way 
were necessarily free from intercrystalline corrosion 
after subsequent heating in the range from 500 deg.C. 
to, say, 800 deg. C., as might occurin welding. The 
authors recommended that the 18/8 titanium steel 
should be treated at 1,100 to 1,150 deg. C. If these 
temperatures were not exceeded, no serious trouble 
due to subsequent intergranular corrosion after 
welding might arise, but the question was how far 
it was possible to keep within these limits under 
practical conditions when carrying out induction 
heating of thin sections. 

Dr. C. E. Homer, who replied, stated that they 
had done some work on titanium-stabilised 18/8 
steel when heated up to temperatures higher than 
those-normally recommended. A number of speci- 
mens of this steel had been heated up to tempera- 
tures of the order of 1,250 deg. C. After asensitising 
treatment, they had not found that thespecimens were 
subject, to any extent at all, to weld decay. It was 
possible, in view of Mr. Morley’s remarks, that other 
casts of steel might have behaved slightly differently, 
but that was a point which needed to be followed 
up in the further extension of this work to practical 
conditions. They had done some induction heating 
of tubes on a pilot-plant scale and had had some 
difficulty in controlling the temperature, and a good 
deal more would need to be done from an engineering 
point of view before the limits between which the 
temperature could be maintained might be stated 
with confidence. 








FLAMEPROOF ENCLOSURE OF ELECTRICAL APPA- 
RaTUS.—A report (G/T265), entitled ‘‘ Flameproof 
Enclosure of Electrical Apparatus,” has been published 
by the British Electrical and Allied Industries Research 
Association. In it Mr. J. A. B. Horsley describes the 
scientific evidence upon which the routine testing of 
electric motors, as to flameproof enclosure, was based 
when the Mines Department of the Board of Trade 
took over that duty from the Mining Department of 
the University of Sheffield in 1931. This evidence 
indicates that routine testing with the motor at rest 
is justified, although artificial means must be used to 
simulate the effects of turbulence, such as might be 
expected to occur during running. In fact, a fan was 
used to keep the inflammable gas in circulation through 





the motor casing and the inflowing gas was ignited in 
a pocket outside the point of entry. 
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THE INSTITUTION OF 
NAVAL ARCHITECTS’ 
AUTUMN MEETING. 


(Concluded from page 798.) 


We conclude below our report of the joint meeting 
held in Italy from September 25 to October 3 by 
the Institution of Naval Architects, headed by 
their President, Viscount Runciman of Doxford, 
O.B.E., A.F.C., and the corresponding Italian 
institution, the Associazione Italiana di Tecnica 
Navale, under their President, Dott. Ing. A. Della 
Ragione. In last week’s issue, we summarised the 
last of the eight papers presented—that of Mr. A. J. 
Williams, R.C.N.C., on ‘‘ An Investigation into the 
Motion of Ships at Sea ”—and commenced a report 
of the discussion, the rest of which is given below. 


Tur Motion or Suirs at Sea (continued). 


Mr. R. W. L. Gawn, O.B.E., said that the author 
was to be specially commended for his able and 
thorough analysis of voluminous and complicated 
records, Which he had condensed intwu a very few 
curves. The Institution had had some valuable 
papers dealing with the oscillation of ship models 
in regular waves, but Mr. Williams’s work gained in 
importance in that it concerned actual ships at sea. 
It was instructive to examine the extent to which 
the lessons learned from model tests and theory were 
borne out by sea experience. The conditions in the 
violent storm which the frigate Cygnet had 
weathered appeared to approximate to those of 
seas with some approach to regularity, of a length 
greater than that of the ship and usually steep. 
The approximate amplitude of pitch, plus or 
minus 12 deg., was equivalent roughly to about, 
70 per cent. of the maximum slope of the surface 
waves. The period of pitch quoted by the author 
was 7} seconds, which, within the limits of accuracy 
of the data, might be regarded as equal to the period 
of encounter, estimated as 8 seconds for the length 
of wave and speed of ship. Both the amplitude and 
the period accorded with expectations from model 
tests generally. Though the amplitude of pitch 
was large, model experiments indicated that, had 
the seas been longer, even greater amplitudes, com- 
mensurate with the wave slope, might have been 
reached. That that was so could be appreciated 
from the report that the bow of the Ark Royal 
moved vertically 56 ft. up and down during the 
hunt for the Bismarck in the recent war. Making 
some allowance for heaving, that indicated fitch- 
ing amplitudes comparable with the wave slope. 

Again, the maximum amplitude of rolling occurred, 
in model tests and theory, at synchronism. It was 
instructive to have the author’s confirmation, from 
his trials, that the same obtained in heavy weather 
in the complex seas. Another and more subtle 
agreement between model and ship was the author’s 
difficulty in obtaining unique values of the a and b 
coefficients in the extinction equation for still-water 
rolling. Mr. Gawn suggested, however, that Mr. 
Williams would never succeed in determining 
those. He had evolved an attractive method for 
determining the coefficients, but experience with 
model tests demonstrated that the assumption of a 
parabolic law for the extinction equation was no 
more than a reasonable approximation, with all the 
consequences, both statistical and physical, including 
difficulty in determining unique values for a and b. 
The author’s comment on that point would be 
appreciated. He joined issue with the author in 
his attribution of the co-periodicity of pitch with 
the period of encounter in regular waves explicitly 
to the heavy damping of that motion. Rolling in 
regular waves also occurred in the period of en- 
counter. That was generally true, even when bilge 
keels were removed from the model and the damping 
was comparatively light. If, however, the model 
Was initially inclined, then the rolling was that of 
the free period in shorter waves; but the wave 
period was followed in longer waves, depending on 
the relative amplitude of the free and the forced 
Oscillations. Some confirmatory results were given 
in the paper by Mr. M. P. Payne in the 1924 
Transactions, on page 57 of that volume, and those 


| results also showed that the dominant period of 


rolling in non-uniform waves was that of the model, 
which was in accord with the author’s experience in 
the ships. A further point in that connection was 
to be found in Mr. Williams’s statement that damp- 
ing in pitch was much heavier than in roll. That 
statement, unless qualified, might give an exag- 
gerated impression of pitch damping. For example, 
curves of the magnification factor could be drawn, 
additional to those in Fig. 13, for higher values of 
the damping coefficient, and it would be found that 
response curves reasonably commensurate with 
those obtained in pitch, with a maximum amplitude 
ratio of unity more or less, were obtained for values 
of the damping coefficient no greater than about 
four or five times those for rolling. A diagram had 
been prepared to illustrate that point and would be 
forwarded for inclusion in the Transactions, in the 
hope that it might assist the author in any further 
analysis of his valuable records. 

Dr. J. F. Allan said that he had done some work 
in the past in developing stabilisation of the rolling 
of ships, and he could appreciate fully the amount 
of work which Mr. Williams had put into the 
paper, and the ingenuity with which he had pre- 
sented the data derived from his analysis. In 
the first of his conclusions, he had stated that the 
period of rolling of a ship in heavy weather tended 
to be that of the natural rolling period ; no doubt, 
that was well known. But in conclusion (vi) it 
was stated that the period of pitching in a seaway 
approximated to the predominant period of en- 
counter. Dr. Allan thought, however, that the 
period of roll and the period of pitch were, in general, 
forced periods; from his own experience, if there 
was heavy pitching or heavy rolling, it would be at 
about the natural period of pitching or rolling, but 
there appeared to be a difference in the sensitivity 
of ships to tuning. As regards rolling, the sensi- 
tivity to the tuning factor was much more sharp 
than in pitching; thus, in pitching, there was a 
rising and falling effect up to a maximum and down 
to a minimum, spreading over a wider range than 
in rolling. To what extent that was influenced by 
the difference in the damping effect in pitch and in 
roll, he would not care to say. It was well to 
appreciate that the formula given in conclusion (ii), 
namely, T, = 2-55 At, had a very limited validity. 
He had checked it against some merchant ship 
data and it did not fit those data at all well. That 
did not detract, however, from its value in relation 
to the ships to which Mr. Williams referred. 

Mr. Williams intimated that he would reply to 
the discussion in writing. 


SocraL Functions. 

In addition to the social events at Genoa which, 
as we have recorded, inaugurated the meeting, 
there were various other functions and visits inter- 
spersed between the technical sessions. On the 
evening of September 26, the members and their 
ladies were the guests of the Ansaldo Company 
and the S.A. di Navigazione “‘ Italia” at a dinner 
in the Hotel Colombia; and on the following 
morning the members were received at the Ansaldo 
shipyard while the ladies visited the Palazzo 
Bianco Museum. On Sunday, September 28, 
coaches took the party to the museum, at Lake 
Nemi, which was built to contain Caligula’s so-called 
“galleys,” after Mussolini salved them from the 
lake. They were burned by the Germans, but large 
models have since been made and are now housed 
in the museum. On returning to Rome, the 
members and ladies attended a reception in the 
Circolo delle Forze Armate (the naval and military 
club), where they were received by General Ignazio 
Alfano and General Icilio d’Esposito; and this 
was followed by a luncheon, at which they were 
the guests of the Registro Italiano Navale. The 
afternoon was spent at the Villa d’Este, Tivoli. 
In the evening of September 29, they were received 
at the Capitol by the Mayor.of Rome. At Naples, 
visits were paid to the Mostra d’Oltramare exhibi- 
tion ; to Pompeii, and to Sorrento, where the party 
was entertained to luncheon by Commendatore J. A. 
Pattison. They were subsequently received by him 
at the Navalmeccanica Shipyard, Castellamare. 
October 2 was spent in the island of Capri. There 
was a reception in the same evening by the Mayor 





of Naples. 





OVERHEAD EQUIPMENT FOR 
DIRECT-CURRENT 
ELECTRIC TRACTION. 


In a paper on “ Economic Aspects of Overhead 
Equipment for Direct-Current Railway Electri- 
fication,” which was read before the Institution of 
Electrical Engineers on Thursday, December 4, 
Mr. O. J. Crompton and Mr. G. A. W. Wallace said 
that, in several of the communications made to the 
Convention on Electric Railway Traction in 1950, 
attention was called to the high cost of the overhead 
equipment. An examination of the many factors 
affecting this cost had been made, therefore, taking 
the 0-75-sq. in. copper equivalent system on the 
Liverpool Street-Shenfield electrification as stan- 
dard. As, however, the conditions on this line 
were abnormal, in that there was 30 per cent. of 
open line and 70 per cent. of junction work, a 
hypothetical scheme consisting of 40 per cent. open- 
line tangent track, 20 per cent. open line curved 
track and 40 per cent. junction work was also 
considered. Taking 1952 figures as a basis, the 
cost of a single track-mile for such a scheme was 
10,850/., including foundations, structures, wires, 
fittings, insulation and sectioning and switching 
apparatus. Special equipment at overbridges and 
positive and negative feeder cables were also 
included, but not surveying or bonding. 


Four main types of overhead equipment were 
used on the Liverpool Street-Shenfield scheme,* the 
costs of which were in the ratio of 100: 165 to 
200 : 330. The most economical of these was 
a structure in which the span between the masts 
was limited to 66 ft., and a saving of 1501. per single- 
track mile could well be made on that by slewing or 
re-arranging the track. Further economies could 
be obtained by increasing the stresses in the steel 
members from 9 to 10 tons per square inch and 
reducing the wind and ice loadings, which would 
save about 175/. per mile on straight open line and 
3007. at junctions. By reducing the minimum 
thickness of steel sections from 0-3 to 0-25 in. 
there would be a further saving of 1601. per single- 
track mile and by cutting down the existing pro- 
vision for unbalanced loading a further economy of 
501. per mile could be attained. In design, it was 
necessary to weigh standardisation carefully against 
economy. Nearly 1,500 structures were required 
in the Shenfield scheme and for these there were 
350 drawings, involving over 1,000 combinations 
of mast and bridge length. Nearly 900 were only 
used once and only 14 were used ten or more times. 
If the empirical formule used for foundations 
were modified, about 501. per mile could be saved 
on a straight four-track open line and about 70I. 
per mile at junctions. The authors also suggested 
a change in the design of the anchor foundations, 
which, they considered, would save 75l. per mile 
on the typical scheme. 


Dealing with the catenary system, the authors 
argued that about 570/. per single-track mile could 
be saved by reducing the copper section of the main- 
line equipment from 0-75 to 0-6 sq. in. Splicing 
the catenary would show a saving of 3251. per single- 
catenary overlap and of 3501. per two-track com- 
pound catenary overlap. Insulators could be 
cheapened by using the solid-core or cap-and-pin 
patterns. Simpler dropper assemblies would reduce 
the cost by 100/. per single-track mile on compound 
catenary construction, and by 1601. per mile on 
single-catenary construction. 


If all the recommendations made in the paper 
were adopted, in addition to span-wire registration 
and reduced sectioning, there would, the authors 
considered, be a saving of 1,3501. per single-track 
mile. There might be a further saving of about 
6001. per single-track mile if the vigorous planning 
now being carried out was continued to an advanced 
stage and if there was continuity of work in the field. 
In fact, the measures indicated in the paper pointed 
to a reduction from 10,8501. to 8,900. per single- 
track line, and with copper at 231/. per ton the cost 
could be further decreased to 8,4501. per single- 
track mile by reducing the copper section on main 
lines from 0-7 to 0-6 sq. in. 





* See ENGINEERING, vol. 168, page 325 (1949). 
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60-MW POWER STATION AT 
THE WILTON WORKS OF 
IMPERIAL CHEMICAL 
INDUSTRIES. 


Tue Wilton works of Imperial Chemical Indus- 
tries, Limited, between Middlesbrough and Redcar, 
comprise factories which are operated by the 
Billingham, Dyestuffs, Plastics, and Alkali Divisions 
of that organisation. The site covers some 2,000 
acres, much of which is suitable for industrial 
development, and lies about two miles from the sea 
and south of the River Tees. A further area of 
some 400 acres, with a direct frontage to the river, 
is connected to the main area by a “‘ corridor ” 500 ft. 
wide. This additional plot will be used for tipping 
waste products, including boiler ash, and probably 
for further industrial purposes. Parts of the factory 
are shown in Figs. 4 and 5, on page 824. 


CHEMICAL PLANTS. 

The Billingham Division is responsible for the 
operation of the olefine, ethylene oxide, ethylene 
glycol and formaldehyde plants at Wilton. The 
raw material for the first of these is light distillate 
oil, which is brought by tankers to Teesport and 
pumped thence to Wilton, where it is cracked or 
decomposed at high temperature and pressure to 
produce a mixture of olefine gases, some light 
petroleum spirit and tail gases. This process takes 
place in the Pyrolysis Section area, the equipment 
of which comprises steam and oil heaters, quench 
boilers and coolers and a primary fractionator. 
Operation of this part of the plant is effected from 
a control room. The gases produced by pyrolysis 
are passed to the Gas Separation Section of the 
plant, which includes electrically-driven compressors 
for the gas and refrigeration systems. The latter 
employ ammonia, three stages of ethylene and 
methane, in cascade. Apparatus for drying and 
purifying the process gas is also installed. A small 
treatment section converts the crude debutanised 
gasoline into marketable motor spirit. 

The main products of the plant are ethylene and 
propylene, in addition to which hydrogen/methane, 
petrol and butylenes are also recovered. The 
propylene is passed through pipe-lines, which have 
been laid in a 9-ft. diameter tunnel 1,750 ft. long 
under the Tees, to the isopropanol, acetone and 
butanol plants at Billingham. The hydrogen/ 
methane, petrol and butylenes are also transported 
by pipe-line to the ammonia and oil works at 
Billingham. 

The ethylene-oxide plant receives ethylene from 
the olefine plant through two Hortonspheres. The 
ethylene is reacted with chlorine and lime slurry, 
using the chlorhydrin process, and the resulting 
ethylene oxide is stored in horizontal tanks. It is 
subsequently used to manufacture ethylene glycol 
and the detergent Lissapol N, while a subsidiary 
product is ethylene dichloride, which is available 
for direct sale. The ethylene glycol is made by 
reacting ethylene oxide with water at a pressure of 
300 Ib. per square inch and a temperature of about 
200 deg. C. The aqueous glycol is first concentrated 
in triple-effect. evaporators and then purified by 
distillation. Ethylene glycol will be one of the 
main raw materials to be used in the new Terylene 
plant which is now under construction at Wilton. 
It is also sold, as is the subsidiary product— 
diglycol—which is manufactured in a plant 
operated by the Dyestaffs Division from ethylene 
oxide and alkyl phenol drawn from Billingham. 
At a later date, the chlorine used in this process 
will be manufactured electrolytically at Wilton 
and so will increase the demand on the station 
described below. Finally, propylene from the 
olefine plant, as well as compressed carbon monoxide 
and hydrogen, are taken to Billingham and are there 
converted into isopropanol, butanol and acetone. 

In addition, an independent plant has been 
erected at Wilton for the manufacture of formalde- 
hyde. This employs refined methanol, which is 
brought from Billingham as a raw material. A single 
large burner is used to oxidise the methanol, silver 
granules being employed as a catalyst. Part of the 
product is employed in phenol-formaldehyde and 
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urea-formaldehyde resin plants, which are operated | 
by the Plastics Division at Wilton, and the rest is | 


sent to other factories. A considerable portion 
of these extensive plants is installed in the open 
air, ample space being generally allowed between 
them. A complete system of instrumentation has 
been installed in all cases and great attention has 
been paid to the design and layout of the necessary 
control rooms. 


STEAM-RaIsING PLANT. 


Steam, electricity, water, compressed air and 
town’s and inert gas are all required to operate the 
plants. The water and town’s gas are obtained 
from the local authorities, while the steam, elec- 
tricity and compressed air are generated on site. 
In addition, there is some interchange of electricity 
between the private power station described below 
and the North Eastern Electricity Board’s system. 
For economic reasons, steam is generated at high 
pressure in two Babcock and Wilcox “‘ high-head ” 
boilers, each of which has an output of 265,000 Ib. 
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per hour at a pressure of 950 Ib. per square inch 
and a temperature of 950 deg. F. These boilers, the 
firing floor of which is shown in Fig. 6, on page 824, 
have a heating surface of 4,620 sq. ft. and a com- 
bustion-chamber volume of 16,500 cub. ft. They are 
designed to burn either pulverised coal, oil or gas, or 
a combination of the three. The first of these fuels 
is brought in by rail and is discharged by a tippler on 
to a conveyor system which takes it to the boiler- 
house bunkers. It passes thence to pulverisers, of 
which there are three for each boiler, and each of 
which has an output of 13,500 Ib. per hour. Oil 
firing is effected from two units, each of which is 
capable of supplying the maximum load of one 
boiler. Associated with the boilers are the usual 
superheaters, economisers and air heaters. The 
draught is provided by induced-draught, forced- 
draught and primary-air fans made by Messrs. 
James Howden and Company, Limited, Glasgow. 
There are three primary desuperheaters, cach 


of which is capable of reducing the pressure of 


264,000 Ib. of steam per hour from 900 Ib. to 253 |b. 
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per square inch and the temperature from 900 deg. 
to 640 deg. F. Dust is extracted by 16 Buell 
units, which are about 4 ft. in diameter, and by 
Sturtevant electrostatic precipitators, of which 'there 
is one on each boiler. The supply at 45 kV for these 
precipitators is obtained from a mechanical rectifier, 
which is connected to a 50-kV transformer, a regulat- 
ing transformer and control equipment manufac- 
tured by the British Thomson-Houston Company, 
Limited, Rugby. The dust and the boiler ash is 
conveyed by the Babcock and Wilcox Hydrojet 
system to a sump at the west end of the station 
and is then pumped into lagoons. 


TURBINES AND FEED-HEATING. 


Steam is supplied from the boilers to two pri- 
mary back-pressure turbines, which were con- 
structed by the Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, Manchester, and 
ot which an illustration is given in Fig. 1. One of 
these machines is directly coupled to an 8-3-MW 
alternator and the other to a 17-5-MW alternator ; 
both generate three-phase current at 11 kV when 
running at 3,000 r.p.m. These turbines exhaust 
about 50 tons of steam per hour at a pressure of 
250 lb. per square inch and a temperature of 
640 deg. F. Some of this steam is distributed 
round the site, principally for the evaporation of 
orzanic materials, while the rest is passed into two 
secondary pass-out condensing turbines, the pro- 
portions being determined by the factory demand. 
In order that a supply of process steam can be given 
wien any set is out of action, reducing valves and 
desuperheaters are connected across the primary 
turbines and the low-pressure cylinders of the 
secondary turbines. These secondary turbines are 
im turn coupled one to an 11-35-MW generator and 
the other to a 23-5-MW alternator, which also 
generate at 11 kV when running at 3,000 r.p.m. Most 
of the exhaust from these secondary turbines is 
passed out at a pressure of 20 Ib. per square inch for 
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evaporating water and for space heating, about 50 
tons per hour being required for this purpose. The 
remainder, amounting to about 25 per cent. of the 
360 metric tons per hour supplied to the primary 
sets, is passed to condensers, thus allowing the 
electrical load to be met when the process steam 
requirements are less than normal. This arrange- 
ment obviously has the advantage of permitting a 
certain flexibility in operation, which is further 
secured by connecting the station to the Electricity 
Board’s system through a 66-kV link and thus 
avoiding the installation of spare plant. This 
incoming voltage is stepped down to 11 kV, at 
which pressure a connection is made to the station 
*bus-bars. It is thus possible both to export or 
to import power, as conditions require. 

As only about 50 per cent. of the condensed 
steam is returned to the power station, a more than 
usually large amount of make-up water is required. 
This is obtained from the Tees Valley Water Board, 
the raw water being treated in a Permutit deminerali- 
sation plant with an output of 105 cubic metres 
per hour and consisting of three Deacidite and 
three hydrogen ion units. It is then fed to a 
degassing tower (where the carbon dioxide is 
removed), heated and passed to three Hick Har- 
greaves de-aerators, each of which has an output 
of 600,000 Ib. per hour. It is subsequently treated 
by continuously dosing it with caustic soda, sodium 
sulphate and sodium sulphite; it is then heated 
further and pumped into the boilers, where it is 
intermittently dosed with disodium phosphate and 
tannin. 

The turbine condensers are supplied with cooling 
water from a cooling tower of the induced-draught 
type, constructed by Film Cooling Towers (1925), 
Limited, this has a capacity of 4,200 cubic metres per 
hour. The three circulating pumps installed for this 
purpose have a combined output of 23,400 gallons per 
minute and were constructed by Messrs. Mather 
and Platt, Limited, Manchester. The feed-heating 





system through which the condensate is passed 
back to the boilers is arranged in seven stages : 
blow-down, two stages of gland-heating, low- 
pressure feed heaters, de-aerator, feed heaters 
supplied by intermediate-pressure bled steam, and 
final intermediate-pressure steam heaters. It incor- 
porates three electrically-driven lift pumps, each 
with an output of 300,000 lb. per hour at a pressure 
of 375 lb. per square inch, a steam-driven lift pump 
with an output of 450,000 lb. per hour at the same 
pressure, three electrically-driven feed pumps with 
an output of 300,000 lb. per hour at a pressure of 
1,205 Ib. per square inch, and one steam-driven feed 
pump with an output of 300,000 Ib. per hour at the 
same pressure. The arrangement of this part of the 
plant is shown diagrammatically in Fig. 3 and a 
view in the feed-heater bay is given in Fig. 2, 
on the opposite page. As regards operation, the 
boiler-house staff are responsible for maintaining 
the steam pressure at 900 lb. per square inch. The 
staff in the electrical control room, of which a view 
appears in Fig. 7, then adjust the setting of the 
primary turbine yovernor so that the pressure at 
the exhausts of these machines is 250 lb. per square 
inch. 

In addition to the main high-pressure boilers 
mentioned above, the station contains two oil-fired 
boilers each of which has an output of 132,000 Ib. 
of steam per hour at a pressure of 250 Ib. per square 
inch and a temperature of 640 deg. F. These were 
originally installed to provide steam on the site 
until the main boilers were ready, but are now used 
as a stand-by. 


ELrctricaL SysTEM. 


As already mentioned, the station *bus-bars 
are inter-connected with the system of the North 
Eastern Electricity Board by two 30-MVA feeders. 
These feeders supply two 66/11-5-kV Parsons 
transformers with tap-changing gear. The main 
switchgear is of the Reyrolle double *bus-bar type, 
and is arranged in two sections. Each section 
controls two alternators and one incoming feeder, 
a *bus-bar reactor being connected between them. 
Outgoing feeders to the works are connected to 
each section. The various station auxiliaries are 
supplied through two 5-MVA 11/3-3-kV Parsons 
transformers, one of which is connected to each 
section of the main *bus-bars. The low-tension 
sides of these transformers are, in turn, connected 
to 3-3-kV double *bus-bar airbreak switchgear 
of English Electric manufacture, by which the 
larger motors are controlled. The smaller motors 
and the lighting system are controlled by Metro. 
politan-Vickers airbreak switchgear, and are sup- 
plied from three 1,000-kVA 3,300/415-volt Lindley 
Thompson transformers. Squirrel-cage induction 
motors of Messrs. Mather and Platt manufacture 
are used throughout the station, those operating 
at 3-3-kV being individually controlled by direct-on 
English Electric circuit-breakers. The 415-volt 
motors are controlled by direct-on contactor or oil- 
break starters. The station equipment is com- 
pleted by two Chloride batteries, one of which has a 
capacity of 600 ampere-hours at 110 volts and 
supplies current for closing and tripping the switch- 
gear to the governor and valve motors and for 
emergency lighting. This battery floats across 
a Cycloc charger which operates in conjunction with 
a Hewittic mercury-arc rectifier. The other battery 
has an output of 120 ampere-hours at 50 volts and 
supplies the alarms and the house telephone system. 
The cables through which power is distributed 
through the works are,run on concrete sleepers 
laid in shallow trenches, as shown in Fig. 5, on 
page 824. 





FrErGuson TRACTORS TO BE MADE IN FRANCE.— 
Sir John Black, deputy chairman and managing 
director of the Standard Motor Co., Ltd., Coventry, 
announced at the annual general meeting of the 
company, on December 17, that arrangements had 
been made to make Ferguson tractors in France. The 
Standard Company are forming, in conjunction with 
the French Hotchkiss Company, a new concern, to 
be known as the Société Standard-Hotchkiss, which 
will produce 25,000 tractors a year. Parts supplied 
from the Standard Company’s factory at Banner-lane, 
Coventry, will be assembled in France at first, but 
eventually the whole of the production will be carried 
out there. 
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NOTES FROM THE 
INDUSTRIAL CENTRES. 


SCOTLAND. 


THE Coat Inpustry.—The Scottish coal produc- 
tion in 1952 has been officially estimated by Mr. H. R. 
King, the divisional production director, as likely to 
reach about 23,300,000 tons. This will compare with 
23,605,000 tons last year. Man-power at the face 
rose from 36,200 to 37,400 during the year, while 
the total number of wage-earners increased from 82,100 
to 85,700, the highest level in each category since 
nationalisation. 





RIVER CLYDE IN Past CENTURIES.—A comprehensive 
survey of the history and development of the river 
Clyde was given by Mr. W. F. Robertson, river surveyor 
of the Clyde Navigation Trust, at a meeting of the 
Glasgow branch of the Engineers’ Guild on December 16. 
Until the latter half of the Eighteenth Century, he 
said, only small vessels used the river; the tonnage in 
1597, for example, was given as between 214 and 92. 
The first quay was built at the Broomielaw in 1663, 
and Port Glasgow was established in 1668. 





ELECTRONICS RESEARCH LABORATORY, EDINBURGH. 
—Building work on the new electronics research 
laboratory of Ferranti, Ltd., Edinburgh, is expected 
to begin next month. Plans for the building were 
approved by the Edinburgh Dean of Guild Court on 
December 12. The new laboratory, which has been 
estimated to cost 190,0001., is a Government capitally- 
assisted scheme. It has been sponsored mainly by 
the Scottish Council (Development and Industry). 





ELEcTRICAL Farr, Guascow.—Much interest has 
been shown in a special “‘ Electrical Fair,” at the 
Engineering Centre, Glasgow, designed to outline the 
opportunities offered by careers in the electrical- 
engineering industry. The fair, which closes on 
December 27, was organised by the Centre and the 
South-West Scotland Electricity Board. Mr. William 
Hutton, deputy chairman of the Board, said at the 
opening that they hoped to stir the imagination of 
young visitors and to encourage them to enter the 
engineering industry. 





INVERNESS RoaD BripcE.—Inverness Corporation 
Works Committee are to have plans prepared for a 
new road bridge to replace the suspension bridge 
spanning the river Ness below Inverness Castle. 
The new bridge is to be designed by Sir Murdoch 
Macdonald and Partners, consulting engineers. The 
plans are being prepared at the invitation of the 
Ministry of Transport after discussions between their 
officials and representatives of the town council, and 
are to be submitted to the Fine Arts Council. 





Water Suprty ror River Enprick.—Stirlingshire 
and Falkirk Water Board are to promote a Provisional 
Order to give them powers to take in the waters of 
the river Endrick to add to the storage capacity of their 
Carron Valley reservoir. The present capacity of the 
reservoir is 4,300,000,000 gallons. When it was built 
in 1939, provision was made for tapping the watershed 
of the Endrick by constructing a weir on the river and 
building an embankment 1,560 ft. long to a maximum 
height of 36 ft. 

RENFREW OL REFINERY TO BE REBUILT.—Plans 
were made on December 9 for the rebuilding, in the 
near future, of the oil refinery of J. O. Buchanan & Co., 
Ltd., at Renfrew, which was destroyed by fire on 
December 8. Other oil firms in the West of Scotland 
have agreed to co-operate in the treatment of oils for 
the firm. 


CLEVELAND AND THE NORTHERN 
COUNTIES. 


TRADE ON THE TyNnE.—At the monthly meeting of 
the Tyne Improvement Commission, at Newcastle-on- 
Tyne, it was reported taat for the first eleven months 
of this year, coal and coke shipments from the Tyne 
amounted to 8,511,783 tons, compared with 7,944,500 
tons last year. Shipments in November, however, 
were down on last year, the figures being 740,370 tons 
against 771,777 tons in 1951. So far this year, 1,528,344 
tons of coal and coke have been sent overseas, against 
1,176,027 tons in 1951. Exports of general merchan- 
dise for the first ten months of the year amounted to 
327,162 tons, an increase of 7,805 tons on last year. 
General merchandise imports totalled 2,209,534 tons, an 
increase of 125,971 tons. 





Heavy STEELWORKS TRAFFIC AND Roap DaMaGE.— 
The Consett Iron Co., Ltd., it is stated, have refused to 
contribute towards the repair of streets at Jarrow-on- 
Tyne, which, the Jarrow Corporation contend, are 





— 


being damaged by lorries carrying steel billets from the 
firm’s Consett works to the Jarrow rolling mills. 
The Consett company have also stated that no useful 
purpose would be served by meeting the Corporation 
to discuss the matter. 





An Omntsus-Bopy TENDER.—A Sunderland firm: 
Associated Coachbuilders, Ltd., have protested against 
the action of the Sunderland Corporation Transport 
Committee in accepting the tender of Charles H. Roe, 
Ltd., Leeds, for the supply of eight omnibus bodies, 
when the Sunderland firm’s tender was 75l. per body 
less. It is understood that the Transport Committee’s 
decision was based on the fact that Associated Coach - 
builders have not built omnibuses before. When the 
question was discussed at a meeting of Sunderland 
Town Council it was stated that the tender of the 
Sunderland firm was not in accordance with the 
specification, and the acceptance of the tender of the 
Leeds firm was confirmed. 

Man-PowEr PROBLEM IN DarRLincTon.—Darlington 
District Employment Committee are to ascertain the 
number of local residents who work outside the town. 
Ms. Forrester Paton stated at a meeting of the Com- 
mittee that he thought there was a danger of new 
industries, started on Tees-side, taking Darlington 
workpeople. 








WatTER-SUPPLY QUESTION IN LAKE DistTRIcT.—At 
the annual meeting of the Cumberland Development 
Council at Whitehaven, Lord Adams asserted that, 
during the past six months, four large industries had 
been turned away from Cumberland because of 
inadequate water supplies. He added that Whitehaven 
Corporation were faced with an additional expenditure 
of 100,000/. on water supplies because of interference 
from the Friends of the Lake District ‘‘ and other 
cranks,” 





Coat ProgecT aT Maryport.—When an inquiry 
was held at Cockermouth by the Ministry of Housing 
and Local Government into Cumberland County 
Council’s 20 years’ development plan, reference was 
made to the possibility of a new pit being sunk at 
Risehow, Maryport, by the National Coal Board. 
Mr. John Thompson, estate manager and surveyor to 
the Coal Board, said that the plan d&pended upon 
underground exploration to the north of what was 
known as the Maryport Fault. 





THE Late Mr. A. H. Dickinson.—The death has 
taken place at Newcastle-on-Tyne, at the age of 55, 
of Mr. Alfred Harold Dickinson, a director of the now 
absorbed Sunderland marine-engineering firm of John 
Dickinson and Sons. He was a grandson of the founder 
of the company, which was taken over by William 
Doxford and Sons, Sunderland, some years ago. 


LANCASHIRE AND SOUTH 
YORKSHIRE. 


Rattway Spreeps.—Mr. K. A. Kindon, District 
Passenger Superintendent of British Railways (Eastern 
Division) has announced that a reasonably fast train 
service was more use, on the whole, to the public than 
a very fast train at one particular time. It was 
difficult to say if very high-speed trains would be 
re-introduced ; they were expensive to provide, not 
only in money, but in line capacity, and they restricted 
the facilities for the rest of the traffic. 





New British Ramway Locomotives.—A new 
series of British Railways standard locomotives has 
been designed at the Doncaster works and built under 
the direction of Mr. R. A. Riddles. The Doncaster 
and Horwich locomotives works are to construct 25 
of the engines and the first, built at Horwich, has been 
brought into service in the Scottish Region. 





Tratntne SCHEME FOR FoREMEN.—Mr. H. Hum- 
phries, deputy chairman and managing director of 
Hadfields, Ltd., Sheffield, has announced that the 
company are introducing a new scheme for the 
intensive training of their foremen. Tuition will be 
given on such subjects as work study, productivity, 
quality control, and the conservation of man-power, 
materials and machine tools. The foremen will 
attend residential courses at the firm’s Hecla Works, 
commencing on Monday, January 12, 1953, and will 
later attend a continuation course at the company’s 
East Hecla Works. Local directors and other senior 
officials of the company will give the lectures, and 
time has been set aside for discussions and visits to 
operating departments. 


THE MIDLANDS. 


Hotty Bank CoLurERY TO CLosE.—Holly Bank 
Colliery, Essington, near Wolverhampton, is to close 





down at the end of Christmas week. The colliery is 
one of the oldest existing pits on Cannock Chase, and 


*has reached the end of its economic life. The original 
owners established the nearby Hilton Main Colliery 
in 1920, but a few years later, owing to trade depression, 
Holly Bank Colliery was closed, and production was 
concentrated at Hilton Main. In 1938, however, 
Holly Bank Colliery was modernised and electrified, 
and has worked from that date until now. All tie 
214 underground workers will be transferred to pits 
in the Cannock Chase area. 





OFFER OF LICENCES FOR AMERICAN PROCESSES. — 
The National Union of Manufacturers have sent ‘to 
300 firms in the East and South Midlands details of 
offers from about 250 American companies to license 
the use of their processes, patents, and techniques. 
The offers relate chiefly to the engineering industries 
at present, though the Union intend to approach 
American firms in other trades in the future. Consider- 
able interest has been aroused in the area where the 
offers have been circulated, and it is expected that the 
proposals will be made known nationally. 





Roap TRANSPORT OF PRESSURE VESSEL.—A large 
pressure vessel, for use in wind-tunnel investigations 
at the National Physical Laboratory, left the works 
of John Thompson (Wolverhampton), Ltd., Ettingshall, 
Wolverhampton, by road for Teddington on Decem- 
ber 16. It is of welded construction, 78 ft. long by 
9 ft. in diameter, and is designed for a working pressure 
of 400 lb. per square inch. 





Furt Errictency Paney.—The Midland Regional 
Board for Industry have set up a fuel efficiency panel, 
comprising representatives of managements, trade 
unions, and the Coal, Gas and Electricity Boards. 
The panel will act in an advisory capacity, and will, 
on request, give advice according to individual circum- 
stances. Special attention will be given to the question 
of improving the efficiency of existing plant. 





FLuorEscent-TUBE PLANT FOR SMETHWICK.—The 
fluorescent-tube plant opened in Glasgow last January 
by Chance Brothers, Ltd., is to be transferred to the 
company’s main works at Smethwick. The move has 
resulted from a reduction in the demand for fluorescent 
tubes. It will be possible to operate the plant on a 
reduced scale more economically in conjunction with 
other equipment at Smethwick. 





Aw OLp Petrot Enoine.—The Villiers Engineering 
Co., Ltd., Wolverhampton, have received at their 
works a four-stroke petrol engine which was made by 
them and exported to Australia 40 years ago. It was 
originally built into an Australian-made motor-cycle 
frame, and after some years was converted to drive a 
circular saw. It is one of the first engines made by 
the company, and will be preserved by them as a 
historical relic. 


SOUTH-WEST ENGLAND AND 
SOUTH WALES. 


SoutH-Wa.Es INDUSTRIAL ImPoRTS AND Exports.— 
Imports of iron ore into the South Wales ports in the 
first eleven months of this year amounted to 2,036,225 
tons, compared with 1,829,480 tons in the corresponding 
period of last year. There was also a considerable 
rise in arrivals of partly-manufactured iron and steel 
goods, from 476,426 tons last year to 700,166 tons in 
1952 and in oil and spirits from 3,441,388 to 4,120,987 
tons. Imports of non-ferrous metal ores were little 
changed, at 240,068 tons this year, against 236,455 
tons in the first eleven months of 1951. One of the 
best features of this year’s trade at the South Wales 
ports, however, has been the expansion in the coal 
export trade. Shipments to the end of November 
this year, to foreign countries, totalled 3,462,655 tons, 
compared with 2,757,673 tons in the corresponding 
period of last year. 





THREATENED SLOW-Down IN ENGINEERING WORKS. 
—Efforts are to be made to avert the embargo on 
piecework and overtime in the foundries and engi- 
neering works throughout West Wales, resolved upon 
by some 70,000 men employed by members of the 
Welsh Engineers and Founders Association, who recently 
rejected the men’s application for a substantial wage 
increase. A meeting of the West Wales Engineering 
Trades Committee, at Swansea, considered the 
threatened embargo, which is due to come into effect 
from December 31, and decided to approach the 
industrial-relations officer of the Ministry of Labour 
with a view to requesting the employers to meet the 
men again at an early date to consider the claim for 
increased wages. 





Usxmovuts Power Stration.—The first generator at 
the new Uskmouth power station, near Newport, 
has now been fully synchronised and is generating 
electricity for the national grid. The building of this 
station, which cost between 30,000,000/. to 40,000,000/., 





took three years to complete. 
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NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF CIVIL ENGINEERS.—Airport Division : 
Tuesday, December 30, 5.30 p.m., Great George-street, 
Westminster, S.W.1. ‘“ The Reconciliation of Civil 
Engineering Problems with International Standards in 
the Siting and Planning of Airports,” by Mr. A. 8S. 
Maclaren. Maritime Division: Tuesday, January 6, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
“The Reconstruction of Greenwell’s No. 1 Dry Dock 
and Ancillary Works at Sunderland,” by Mr. Harry 
Ridehalgh. Midlands Association: Thursday, Janu- 
ary 8, 6 p.m., James Watt Memorial Institute, Bir- 
mingham. ‘“ Prestressed Concrete in Civil Engineering 
Works,” by Mr. A. J. Harris. 


INSTITUTION OF ENGINEERING INSPECTION.—London 
Branch: Thursday, January 1, 6 p.m., Royal Society of 
Arts, John Adam-street, W.C.2. ‘‘ Standardisation and 
Inspection,”’ Dip.-Ing. E. G. Brisch. Coventry Branch : 
Tuesday, January 6, 7.30 p.m., Technical College, 
Coventry. ‘‘ Developments in the Manufacture and Use 
of Glass,” by Dr. R. E. Bastick. South-Western Branch: 
Tuesday, January 6, 7.30 p.m., Grand Hotel, Broad- 
street, Bristol. Film Display. Birmingham Branch: 
Wednesday, January 7, 7.30 p.m., 95, New-street, 
Birmingham. Film Display. 


INCORPORATED PLANT ENGINEERS.—Peterborough 
Branch: Thursday, January 1, 7.30 p.m., Offices of the 
Eastern Gas Board, Church-street, Peterborough. Open 
Discussion on ‘‘ Automobiles.” Birmingham Branch: 
Friday, January 2, 7.30 p.m., Imperial Hotel, Birming- 
ham. (i) “ Metal Spraying for Protection,” by Mr. W. E. 
Ballard ; and (ii) “‘ Reclamation of Worn Parts by Metal 
Spraying,” by Mr. R. Wallwork. London Branch: 
Tuesday, January 6, 7 p.m., Royal Society of Arts, 
John Adam-street, Adelphi, W.C.2. Discussion on “ The 
National Fuel Policy.’”” Edinburgh Branch: Tuesday, 
January 6, 7 p.m., 25, Charlotte-square, Edinburgh. 
Open Meeting. South Wales Branch: Tuesday, Janu- 
ary 6, 7.15 p.m., South Wales Institute of Engineers, 
Park-place, Cardiff. ‘“‘ A Plant Engineer Tours America,” 
by Mr. G. E. Halter. Southampton Branch : Wednesday, 
January 7, 7.30 p.m., Polygon Hotel, Southampton. 
** Metallising in Relation to Plant Maintenance,” by Mr. 
J. Porter. 


INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
January 2, 5.30 p.m., Storey’s-gate, St. James’s Park, 
8.W.1. Meeting in conjunction with the Industrial 
Administration and Engineering Production Group. 
“Principles and Practice Governing Interchangeability 
and the Specification of Manufacturing Limits of Size 
as Influenced by Statistical Considerations,” by Captain 
G. C. Adams. South Wales Branch: Tuesday, Janu- 
ary 6, 6 p.m., South Wales Institute of Engineers, Park- 
place, Cardiff. ‘‘ Contemporary Methods of Watch Pro- 
duction,” by Mr. R. A. Fell and Mr. P. Indermuhle. 
London Graduates’ Section: Tuesday, January 6, 6.30 
p.m., Storey’s-gate, St. James’s Park, S.W.1. ‘‘ Indus- 
trial Power Transmission Clutches and Couplings,” by 
Mr. K. J. Freeman. Institution: Friday, January 9, 
5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. 
Thomas Lowe Gray Lecture on “ Welding in Marine 
Engineering,” by Mr. H. N. Pemberton. Automobile 
Division: Tuesday, January 13, 5.30 p.m., Storey’s-gate, 
St. James’s Park, 8.W.1. ‘“‘ Life Assessment Tests for 
Commercial Vehicles,” by Mr. J. H. Alden. East Mid- 
lands Branch: Wednesday, January 14, 7.30 p.m., 
County Technical College, Newark-on-Trent. Repetition 
of the Thomas Hawksley Lecture on “ The Mechanism 
of Work-Hardening in Metals,’”’ by Professor N. F. Mott. 


INSTITUTION OF STRUCTURAL ENGINEERS.—Western 
Counties Branch: Friday, January 2, 6 p.m., The Uni- 
versity, Bristol. ‘‘ Unusual Design for a Large Construc- 
tional Shop,” by Mr. F. R. Bullen. Northern Counties 
Branch: Tuesday, January 6, 6.30 p.m., Cleveland 
Scientific and Technical Institution, Middlesbrough. 
Open Meeting. Institution: Thursday, January 8, 
6 p.m., 11, Upper Belgrave-street, S.W.1. ‘‘ Construc- 
tion of Eight Prestressed-Concrete Tanks,” by Colonel 
A. R. Mais and Mr. A. C. Little. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Janu- 
ary 2, 7 p.m., Townsend House, Greycoat-place, S.W.1. 
Film on “ Packaged Power,” introduced by Mr. H. M. 
Louch. Midland Section: Wednesday, January 7, 
7 p.m., James Watt Memorial Institute, Birmingham. 
Chairman’s Address on ‘Some Aspects of Modern 
Materials Handling,” by Mr. O. J. B. Orwin. Institution : 
Friday, January 9, 7 p.m., Townsend House, Greycoat- 
piace, 8.W.1. ‘ Automatic Feed Pressworking,” by Mr. 
C. H. Crawford. Sheffield Section : Monday, January 12, 
7.30 p.m., Livesey Clegg House, Union-street, Sheffield. 
“ Science Looks at Works Corrosion,” by Mr. H. G. Gow. 


INSTITUTION OF PRODUCTION ENGINEERS.—Liverpool 
Graduate Section: Friday, January 2, 7.30 p.m., Ex- 
change Hotel, Tithebarn-street, Liverpool. Discussion 





on “ Industrial Administration.” Nottingham Section: 
Tuesday, January 6, 7 p.m., Victoria Station Hotel, 
Milton-street, Nottingham. ‘‘ Economics in Production 
Engineering,” by Dr. F. A. Wells. South Wales Section : 
Thursday, January 8, 6.45 p.m., South Wales Institute 
of Engineers, Park-place, Cardiff. ‘“ Precision with 
Production,” by Mr. G. H. Clements. Leicester Section: 
Thursday, January 8, 7 p.m., Bell Hotel, Leicester. 
** Planing Machines and Practice,” by Mr. G. Butler. 
London Section ; Thursday, January 8, 7 p.m., Old Ship 
Hotel, Brighton. Film Display. Reading Section: 
Thursday, January 8, 7.15 p.m., Great Western Hotel, 
Reading. ‘The Use of Rubber as an Engineering 
Material,’”” by Mr. G. W. Trobridge. West Wales Section : 
Friday, January 9, 7.30 p.m., Central Library, Alexandra- 
road, Swansea. “ Electronics in Industry,” by Mr. A. G. 
Hickman. Eastern Counties Section: Friday, January 9, 
7.30 p.m., Public Library Ipswich. ‘“ Motion Study: 
Some Practical Applications,” by Mr. R. Craven. 


INSTITUTION OF ELECTRICAL ENGINEERS.—South 
Midland Centre: Monday, January 5, 6 p.m., James 
Watt Memorial Institute, Birmingham. “ Post-Gradu- 
ate Activities in Electrical Engineering,” by Mr. W. J. 
Gibbs and others. Merseyside and North Wales Centre : 
Monday, January 5, 6.30 p.m., Royal Institution, Col- 
quitt-street, Liverpool. ‘‘ Uses of Earthed Signal 
Conductors on Transmission Circuits,”” by Mr. W. Casson. 
District Meeting: Monday, January 5, 6.30 p.m., Crown 
and Anchor Hotel, Ipswich. ‘* 275-kV Developments on 
the British Grid,’’ by Mr. D. P. Sayers, Dr. J. S. Forrest 
and Mr. F. J. Lane. Measurements and Radio Sections : 
Tuesday, January 6, 5.30 p.m., Victoria-embankment, 
W.C.2. ‘“‘ An Improved Scanning Electron Microscope 


for Opaque Specimens,” by Mr. D. McMullan. North-" 


Western Centre: Tuesday, January 6, 6.15 p.m., Engi- 
neers’ Club, Manchester. “ The Characteristics and 
Control of Rectifier-Motor Variable-Speed Drives,” by 
Mr. P. Bingley. North Midlands Centre: Tuesday, 
January 6, 6.30 p.m., 1, Whitehall-road, Leeds. ‘“ Elec- 
tronic Telephone Exchanges,” by Mr. T. H. Flowers. 
Southern Centre: Wednesday, January 7, 6.30 p.m., 
Technical College, Brighton. ‘‘ 275-kV Developments 
on the British Grid System,” by Mr. D. P. Sayers, Dr. 
J.S. Forrest and Mr. F.J.Lane. Institution: Thursday, 
January 8, Victoria-embankment, W.C.2., 4.30 p.m., 
“Nuclear Reactors and Applications,” by Sir John 
Cockcroft, F.R.S. 6 p.m., Symposium on “ Nuclear 
Reactor Instrumentation.” 


BRITISH INSTITUTION OF RADIO ENGINEERS.—London 
Section : Monday, January 5, 6.30 p.m., London School 
of Hygiene and Tropical Medicine, Keppel-street, 
W.C.1. ‘The Modern Single-Layer Selenium Photo- 
cell,” by Dr. G. A. Veszi. Scottish Section: Thursday, 
January 8, 7 p.m., 39, Elmbank-crescent, Glasgow, 
C.2. Film Display. 


INSTITUTE OF BRITISH FOUNDRYMEN.—Sheffield 
Branch: Monday, January 5, 7.30 p.m., College of 
Commerce and Technology, Pond-street, Sheffield, 1. 
Discussion on ‘‘ Methods of Making a Typical Casting in 
Iron, Steel and Non-Ferrous Metal.” West Riding of 
Yorkshire Branch: Wednesday, January 7, 6.30 p.m., 
Technical College, Bradford. ‘‘ Economical Use of Metal 
in Foundry Practice,’’ by Mr. D. W. Hammond. Burnley 
Section: Wednesday, January 7, 7.30 p.m., Municipal 
College, Ormerod-road, Burnley. ‘‘ Production of Heavy 
Castings,” by Mr. C. F. Lawson. Lincolnshire Branch : 
Thursday, January 8, 7.15 p.m., Technical College, 
Lincoln. Report on “ Flow of Metal,”’ presented by Mr. 
E. M. Currie. Also at the Scottish Branch: Saturday, 
January 10, 3 p.m., Royal Technical College, Glasgow. 
Newcastle Branch: Saturday, January 10, 6 p.m., 
Neville Hall, Westgate-road, Newcastle-upon-Tyne. 
“Ultrasonic Methods of Inspection,” by Mr. N. H. 
Baddeley. 


ENGINEERS’ GUILD.—West Midlands Branch: Tues- 
day, January 6, 6.30 p.m., Imperial Hotel, Birmingham. 
** Presentation of Technica] Information,’’ by Professor 
R. O. Kapp. 


INSTITUTE OF FUEL.—Scottish Section: Tuesday, 
January 6, 7 p.m., Royal Technical College, Glasgow. 
“The Ridley Report and After,’’ by Mr. Gerald Nabarro. 
North-Western Section: Thursday, January 8, 6.30 p.m., 
Engineers’ Club, Manchester. Various papers on 
‘Fuel and Fuel Efficiency.” East Midland Section: 
Wednesday, January 14, 7 p.m., Welbeck Hotel, Notting- 
ham. ‘‘ Peak Steam Demands and Thermal Storage,” 
by Dr. E. G. Ritchie. 


INSTITUTE OF METALS.—Ozford Section: Tuesday, 
January 6,7 p.m., Black Hall, St. Giles, Oxford. ‘‘ Recent 
Advances in Alloy Chemistry,” by Dr. J. W. Christian. 
Birmingham Meeting: Thursday, January 8, 2.30 p.m., 
The University, Edgbaston, Birmingham. Informal 
Discussion on “ Rolls and Their Maintenance in the 
Non-Ferrous Metals Industry.’’ 


NEWCOMEN Socrety.—Wednesday, January 7, 5.30 
p.m., Institution of Civil Engineers, Great George-street, 
Westminster, S.W.1. Ordinary General Meeting. ‘‘ Some 
Factors in the Early Development of the Centrifugal 
Pump, between 1689 and 1851,” by Mr. L. E. Harris. 





PERSONAL. 


The honorary degree of Doctor of Science has been 
conferred upon Proressorg J. F. Baxsr, O.B.E., M.A., 
D.Sc., M.I.C.E., M.I.Struct.E., by the Court of the Uni- 
versity of Leeds. Mr. J. WILxrnson, chairman of a 
corrosion research committee of the British Non-Ferrous 
Metals Research Association, has received an honorary 
M.Sc. degree of the University. 

The Council of the Institute of Metals, 4, Grosvenor- 
gardens, London, S.W.1, have awarded the Institute 
Platinum Medal for 1953 to Prorgssor G. Mastna, of 
the Institut fiir Allgmeine Metallkunde, Universitat 
Géttingen, in recognition of his contributions in the 
field of metallography. The Rosenhain Medal for 
1953 has been awarded to Dr. C. E. RAnsuey, of the 
research laboratories of the British Aluminium Co. 
Ltd., in recognition of his work on gas-metal equilibria. 

The Court of the University of Durham have ap- 
pointed Dr. W. S. Parrrerson, M.Sc., at present lec- 
turer in fuel technology at Newcastle-upon-Tyne, to be 
a Reader in fuel science at Newcastle. LorRD RUNOIMAN 
oF Doxrorp has been elected a representative of 
King’s College on the University Court until July, 
1955. 

Vickers Ltd., Vickers House, Broadway, London, 
S.W.1, announce that, for reasons of health, Mr. A. J. 
Patmer, C.B.E., is vacating his seat on the board of 
directors on December 31. He also retires from the 
boards of Vickers-Armstrongs Ltd., and other com- 
panies in the Group. 

Mr. G. T. SHoosmitH, M.A., M.I.C.E., M.I.Mech.E., 
M.I.Mar.E., has resigned his position as engineer to 
Wm. Cory and Son, Ltd., Cory Buildings, Fenchurch- 
street, London, E.C.3, ana, on January 1, 1953, takes 
up an appointment as joint managing director of 
Plenty and Son, Ltd., Newbury, Berkshire. 

Mr. Witt1aM Cassox, M.I.E.E., technical engineer, 
Eastern Division, British Electricity Authority, has 
been appointed system design and development engi- 
neer in the transmission design branch at headquarters. 

Mr. Srpney B. Hastam, O.B.E., M.I.Mech.E., 
M.1.E.E., 93, St. Mary-street, Cardiff, retires from the 
position of South Wales agent for the Power Plant 
Co. Ltd., West Drayton, Middlesex, on December 31. 
Mr. G. H. Pearson, A.M.I.Mech.E., 56, Bridge-street, 
Newport, Monmouthshire, has been appointed as Mr. 
Haslam’s successor. 

Mr. B. H. Harron, of Bank House, Windsor Bank, 
Boston, Lincolnshire, is retiring on account of ill- 
health after nearly 50 years of association with land- 
drainage reclamation, and aerodrome-construction 
works, He joined Mornement and Ray, drainage and 
constructional engineers, East Harling, Norwich, Nor- 
folk, in 1905, and eventually became general manager. 
When the company was wound up in 1949, he started 
on his own account. 

Carrarn R. T. Pavt, C.B.E., R.N. (ret.), A.M.LE.E.;> 
has joined the equipment division of Mullard Ltd., 
Century House, Shaftesbury-avenue, London, W.C.2, 
as commercial manager, co-ordinating the activities of 
the three product groups, namely, radio, telephone and 
electronic equipment. 

Mr. G. A. PARKER has been elected President of the 
British Association of Machine Tool Merchants, West 
India House, 96-98, Leadenhall-street, London, E.C.3, 
for the ensuing year. He succeeds Mr. G. E. Wairt- 
TAKER, who remains on the Council as the immediate 
past-president. Mr. A. W. V. AcuTTER has been elected 
vice-president and Mr. E. J. F. Brapiry, honorary 
treasurer. 

Mr. Fraser YORKSTON, outdoor commercial repre- 
sentative for Jones and Campbell, Ltd., Torwood 
Foundry, Larbert, Stirlingshire, has retired after 
51 years of service. 

Mr. W. J. Youna, B.Sc., for the past five years 
assistant to the borough engineer, Luton, Bedford- 
shire, has been appointed to the Colonial Engineering 
Service in Fiji. 

Mr. H. Saw, who retired from the staff of the 
Shell Petroleum Co. Ltd., on November 30, is joining 
the de Havilland Aircraft Co. Ltd., Hatfield, Hertford- 
shire, on January 1, 1953, to undertake duties of liaison 
with world airline operators. 

MATERIALS HANDLING EquieMENT (GREAT BRITAIN) 
Lrp., 7, Chesterfield-gardens, Curzon-street, Mayfair, 
London, W.1, have been appointed export managers 
for the 7}-ton capacity “Timber Wolf” straddle 
carrier, by Pest Conrrot Lrp., Harston, Cambridge, 
and for the ‘‘Merton Overhead Loader,” by the 
Merton Encrnzerine Co. Lrp., Feltham, Middlesex. 

ALEXANDER DuckuaM & Co. Lrp., inform us that 
the address of their head office and sales department is 
now: Hammersmith, London, W.6. (Telephone : 
FULham 3300.) 

Jongs AND Nicnotson Lrp., have removed from 
Nos. 40-43 to No. 3, Fleet-street, London, E.C.4. 
(Telephone : CENtral 8488, is unchanged.) 
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INDEX TO VOL. 173. 


The Index to Vol. 173 of ENGINEERING 
(January-June, 1952) is now ready and will 
be sent to amy reader, without charge and 
Postage paid, on application being made to the 
Publisher. Im order to reduce the consump- 
tion of paper, copies of the Index are 


distributed only in response to such 
applications. 4 





formed part of the curriculum of most British 
universities and engineering colleges, but, until 
comparatively recently, it was carried on only to a 
limited extent. 
the subject on the Continent, however, and in the 
United States, eventually brought home to those 
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HYDRAULICS RESEARCH. 


For many years past, hydraulics research has 


The increasing interest shown in 


Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 124 per 
cent. for thirteen; 25 per cent. for twenty-six; and 


directly concerned, both on the teaching and the 
design sides, the desirability and even necessity of 
establishing a hydraulics research station specific- 
ally laid out for the purpose of resolving, by means 
of models, problems affecting, in particular, coast 
erosion and the behaviour of rivers and estuaries. 
In 1945, therefore, the Institution of Civil Engineers 
submitted a memorandum to the Department of 
Scientific and Industrial Research, pointing out the 
need for a hydraulics research station which could 
deal with the less exact side of the science, namely, 
that part of it relating to “‘ loose-boundary ” condi- 
tions and the effects of flowing water. Such a 
station was established in India more than 30 years 
ago, mainly to investigate subsoil flows and the 
scouring, silting and training of rivers. That 
station, situated at Poona, appears to have been 
the forerunner of various similar establishments 
subsequently set up in Europe and in the United 
States, where to-day almost every hydraulic project 
is tested by means of a model before finality in the 
design is reached and actual construction begins. 

The outcome of the memorandum prepared by 
the Institution of Civil Engineers was the appoint- 
ment, by the Lord President of the Council, of the 
Hydraulics Research Board, with Sir William 





viously Director of the Indian Waterways Experi- 
mental Station at Poona, as Director of Hydraulics 
Research. Work was begun at once on the co- 
ordination of the relevant research activities at the 
universities and elsewhere, and concurrently a site 
was sought for a central research station. The 
finding of a suitable site proved to be a long 
task, however, and it was not until the summer of 
1951 that the one eventually selected, at Howbery 
Park, near Wallingford, Berkshire, was sufficiently 
developed to enable the headquarters of the organisa- 
tion to be transferred there from its temporary 
premises in London. Nevertheless, and despite the 
difficulties and delays attendant upon the adapta- 
tion of the existing building—a former +country 
house—and the design and construction of the 
requisite channels and model basins, a considerable 
amount of research has been carried out ; chiefly, 
however, by making use of accommodation placed 
at the disposal of the Board by the National Physical 
Laboratory at Teddington. A report on what has 
been accomplished, between 1947 and 1951, has been 
published recently by H.M. Stationery Office.* 

The principal investigations recorded in the 
report are those on the Thames estuary, the Forth 
estuary, the river Wyre, and the Eden at Carlisle. 
Reference has been made in our pages to the first 
three of these, and the models of the Thames, built 
by the staff of the Port of London Authority with 
the assistance of the Director and staff of the 
Hydraulics Research Station, were described in some 
detail, with illustrations, in our issue of February 1, 
1952 (vol. 173, page 139); the article also outlined 
the principle of operation of the pneumatic dis- 
placer, designed in the Research Station, which pro- 
duces the tidal ebb and flow in the model. The case 
of the river Eden presented some peculiarities. 
The aim was to regrade the river with the object of 
reducing the flood level at Carlisle by 2 ft. 3 in. ; 
but this introduced complications because of the 
need to maintain the level at the cooling-water 
intake of the Willow Holme power station. Various 
designs were investigated, embodying a weir to 
maintain the level, but tests with models indicated 
that severe scouring would result in time of flood. 
The Director suggested the use of submerged gates, 
which would open automatically and could be 
closed by hand gear or electrically ; but these could 
not be obtained, and therefore experiments are in 
hand for their design. Other work in progress 
includes an investigation on behalf of the Lyttelton 
Harbour Board, New Zealand, to ensure that a 
proposed enlargement of the present harbour will 
not involve increased wave wave action, or addi- 
tional silting and consequent dredging; and the 
construction of a model of a dock entrance at 
Freetown, Sierra’ Leone, where strong currents 
must be taken into account in the design. 

What is expected to be the most important part 
of the Research Station’s work, however, is that 
concerned with coast erosion, a field in which, at 
present, little scientific guidance is available. At 


present, as the report observes and many instances 
confirm, coast-protection works may well aggravate 
the effects that they are intended to remedy. 
Examples cited ‘are the construction of groynes to 
prevent local erosion of beaches, which often do so 
at the expense of adjacent stretches of coast ; and 
the effect of seawalls in deflecting wave energy and 
so promoting turbulence which may cause serious 
degradation of a beach. These problems urgently 
need systematic study, to ensure that intended 
protective works will, in fact, give the desired pro- 
tection to the coast as a whole, and at a reasonable 
cost. 
Howbery Park,. 54 ft. long and 10 ft. wide, and pro- 


As a start, a tank has been constructed at 





* Report of the Hydraulics Research Board for the Years 


1947-1951, with the Report of the Director of Hydraulics 
Research for the Years 1948-1951. 
Office, York House, Kingsway, London, W.C.2. 
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vided with a wave generator of the oscillating- 
paddle type. It is being used, in the first place, to 
study the long-term effect of seawalls on the beaches 
in front of them. Concurrently, field surveys will 
be carried out ; and in a second tank, measuring 
120 ft. long and 80 ft. wide, in which it will be 
possible to study the effects of currents and tides, 
an investigation will be made of the velocity and 
direction of movement of water on beaches, and the 
modification to the flow induced by the erection of 
groynes. The movement of bed material will also 
be examined, and it is hoped to obtain a quantita- 
tive relationship between the rate at which the 
material is shifted by bed movement and sus- 
pension in the model, with the rates at which it is 
moved by the same means in the sea. 





THE WAY OF A SHIP. 


THE first book ever to be reviewed in ENGINEERING 
—on page 2 of Vol. 1, in the issue of January 5, 1866 
—was that monumental work, The Modern System 
of Naval Architecture, by John Scott Russell, F.R.S., 
the builder of the Great Eastern. If one book 
rather than another deserved to be described as a 
magnum opus, that was the one. Of it we expressed 
the opinion that ‘‘ We shall do no injustice whatever 
to previous writers on Naval Architecture when we 
say that this is, in every sense, the greatest work 
on that subject which has appeared.” Those who 
have handled it will appreciate, no doubt, the 
point of ‘‘in every sense,” for it consisted of three 
large volumes, weighed 30 Ib. at the least, and cost 
30 guineas to subscribers and 40 guineas to other 
purchasers. Even at that price, it is said, the 
publishers were badly out of pocket. In the plain 
language of the mid-Twentieth Century, it was a 
flop. To-day, its interest is chiefly for the historian 
and the lover of mid-Victorian technical engravings, 
for Scott Russell evidently had some fine draughts- 
men; but even these possible purchasers do not 
seem to have set much store by it, for it could be 
bought immediately before the recent war for a 
mere three guineas. To-day it probably costs a 
little more, but the possible market must be still 
more restricted. Modern houses are not built to 
accommodate such ponderous works. 

There are some branches of technology which have 
never developed an extensive literature ; the design 
of watertube boilers, for example, and even of 
machine tools, though this latter field has been 
receiving more attention in recent years. Naval 
architecture is in the same category, probably 
because, although the tonnage of shipping in the 
world is higher to-day than it has ever been, the 
design requirements of the shipbuilding industry 
can still be met by a comparatively small number of 
practising naval architects—too small a number to 
offer any strong inducement to publishers to embark 
upon the production of books which, from their 
nature, must be expensive to print and to illustrate. 
The appearance of a new book on the subject, there- 
fore, is something of an event, and for this reason, 
if for no other, naval architects have awaited with 
more than usual interest the publication of the text- 
book which Professor A. M. Robb was known to have 
had in preparation fer several years. It has now 
appeared* and, while of much more manageable 
dimensions and cost than that of Scott Russell, 
may still be described as “ the greatest work” of 
its kind, in this country, at any rate, and possibly 
without that qualification, since his massive 
publication was launched nearly 90 years ago. 

The author, who is well known as the John Elder 
Professor of Naval Architecture in the University of 
Glasgow, defines his purpose in writing the book as 
that of providing a background for a course of 

* Theory of Naval Architecture. By Professor Andrew 


McCance Robb, D.Sc. Charles Griffin and Company, 
Limited, 42, Drury-lane, London, W.C.2. {Price 8 gns.]} 








lectures to university students. Throughout, as he 
states in the preface, he has placed the main 
emphasis on the elucidation of principles rather 
than the application of methods; in other words, 
he is not writing for the ship constructor, but for 
the potential ship designer. To achieve his object 
within the compass of a single volume, albeit a 
demy quarto of 760 pages, with eight plates and 
no fewer than 637 admirably-drawn illustrations in 
the text, is an ambitious project, and it is not alto- 
gether surprising that there should be one or two 
omissions—for instance, the steering of ships; 
though it should be noted, per contra, that so recent 
a development as the effective stabilisation of ships 
is the subject of a lengthy and detailed chapter. 

In the major portion of the book, containing the 
orthodox presentation of the theory of naval archi- 
tecture, Professor Robb’s treatment is thorough, 
and noteworthy for its historical precision. He goes 
to considerable trouble to give the reader the 
classical references necessary for a sound basic 
appreciation of the mary facets that must be 
comprehended, and supports the theory with 
numerous fully-worked examples. It is when he 
enters >the field of controversy—and, inevitably, 
there is still much that is controversial in naval 
architecture, as students of the transactions of any 
of the institutions concerned with the subject well 
know—that some of his expressed views may 
provoke criticism from his fellow practitioners. He 
has much to say in opposition to the current tech- 
niques in ship-model experiments, stating his firm 
conviction, for instance, that the tank techniques 
for evaluating the resistance of ships sre unsound 
in principle ; though he does admit that the results 
“are justified by experience, provided that factors 
from that experience are brought into account.” 

This is a sound maxim for the student in judging 
the assistance that he can get from all the theoretical 
and experimental aids now available, though some 
may feel that any technique of which so much 
can be said should be passed on to the student 
without unduly disturbing his faith until something 
better is forthcoming—as, possibly, it may be 
when the results of the Lucy Ashton trials are fully 
collated and digested. That the Froudes broke 
through the major obstacles in harnessing scale- 
model experiments to the service of the ship designer 
cannot be doubted by very many; and even they 
would probably admit the desirability that, in 
matters of naval-architectural controversy, the 
student would do well to retain a reasonably open 
mind, remembering always that the function of 
education is to train him to do his own thinking 
and not merely to indoctrinate him with ready-made 
ideas. From that point of view, it is infinitely 
better that a text-book should be provocative as 
well as instructive ; a desideratum which this one 
certainly fulfils, as witness—to cite only a single 
exemple—Professor Robb’s forthright criticism of 
the growing practice of the artificial stimulation of 
turbulence on the immersed surface of ship models. 

The conscientious reader of the book will certainly 
find in it a great deal that is of value and which 
will repay his careful study; and as a work of 
reference it will undoubtedly prove its worth in 
many branches of naval architecture, to the designer 
and the consultant as well as to those entrants 
upon its highly specialised field of experiment and 
applied science to whom it is primarily addressed. 
We contrasted the book initially with that of 
Scott Russell, but in fact there is no real com- 
parison. It is a more useful book than his ever 
was, and, bearing in mind the progressive decline in 
the value of money, probably costs no more than 
a twentieth of the equivalent price. It may not 
represent the last word on its subject, but that is 
readily understandable; for, despite the great 
advances that have been made in instrumentation 
in recent years, naval architecture is still a long way 
from being an exact science. 


NOTES. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


THE subject index to the Proceedings of the Institu- 
tion of Mechanical Engineers contains no references 
to horology or clocks and only one to watches—and 
that refers to a paper on the manufacture of standard 
screws for machine-made watches, presented in 
1894. This virtually complete absence of papers 
on a branch of mechanical engineering to which 
Englishmen, many years ago, made important 
contributions, was rectified by a paper entitled 
‘““Contemporary Methods of Watch Production ” 
which Mr. R. A. Fell, M.A., and Mr. P. Indermuhle, 
A.M.I.Mech.E., presented to the Institution on 
Friday, December 19. The dearth of published 
information was emphasised in the synopsis : 
“There is at present no written matter in the 
English language on watch production, the industry 
having died out in Britain some thirty years ago.” 
It has been re-established, however, and, as Mr. K. J. 
Hume said in opening the discussion, it is now quite 
an important part of the engineering industry. In 
their paper, the authors described the design and 
production of a 15-jewelled man’s wrist-watch with 
lever escapement. Owing to the restricted space 
in such a watch, a special type of gearing is used. 
The smallest pinion, they said, had seven leaves of 
about 0-1l-mm. module, giving a tip diameter of 
about 0-9 mm. The tip diameter of a six-leaf 
pinion for a very small watch for a lady was about 
0-5 mm. Describing the techniques of production, 
they explained that holes drilled in the bottom plate 
(or ‘“‘ pillar’ plate) by an automatic machine were 
accurately located to within about 0-0004 in. This 
was sufficient for screw holes, but it was not satisfac- 
tory for the location of the train-wheel centres, 
motion-work centres, steady pins, etc. Steady-pin 
holes, which had to be very accurately located, to 
within 0-0001 in., were drilled about 0-1 mm. under- 
size and subsequently brought to their final position 
and size by shaving on a special press tool. Flat- 
faced punches of the exact size of the finished hole 
were located in a punch plate made with the greatest 
care. After describing the use of a timing machine— 
which has an accuracy of one or two seconds per 
day and with which a watch can quickly be adjusted 
—the authors said that a commercial wrist-watch 
of the best grade should run to within about 20 
seconds per day in five positions and over a range 
of about 30 deg. C. It should retain its accuracy for 
up to two years, when it should be cleaned and oiled 
by a thoroughly competent repairer. 

Report oN “Comet” ArR-LINER ACCIDENT AT 
RoE; 


On October 26, a Comet I air liner, G-ALYZ, 
taking off on the second stage of a scheduled 
passenger flight operated by British Overseas Air- 
ways Corporation, from London to Johannesburg, 
crashed at Ciampino Airport, Rome. The aircraft 
was severely damaged, and two passengers received 
slight injuries, but, although there was a large 
spill of fuel from the port-wing integral tanks, 
no fire broke out. It is probably fair to say that, 
had the Comet tanks been filled with petrol instead 
of kerosine, a disastrous fire would almost certainly 
have occurred. After the accident, and before 
the official investigation, B.O.A.C. issued a state- 
ment that the crash had resulted from a loss of 
engine thrust. This was subsequently contra- 
dicted by the de Havilland company, and later 
by the Chief Inspector of Accidents, in an interim 
statement. The full report of the Chief Inspector 
of Accidents has now been issued by the Ministry of 
Civil Aviation, and copies will shortly be available 
from H.M. Stationery Office. The report reveals 
that the accident occurred as a result of an 
error of judgment by the pilot in putting the 
aircraft into an excessively nose-up attitude during 
the take-off, and thus allowing a partial stall and 
high drag to develop, so that the aircraft’s normal 
acceleration did not build up. An examination 
of the runway revealed that the tail bumper had 
touched the ground at intervals extending along 
the last 650 yards of the runway; in order to do 





this, the fuselage must have been held at an angle of 
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at least 11} deg. A ground witness who observed 
the take-off from about half-way along the runway 
stated that the nose was exceptionally high and that 
he was not aware of the aircraft becoming airborne. 
The report includes a passage quoted from the 
B.O.A.C. training manual which states that ‘‘ take- 
off tests by the manufacturers have shown that a 
constant 6 deg. incidence of fuselage during the 
ground run gives good results for distance run and 
for climb-away behaviour. They have also shown 
that an increase of incidence to 9 deg. results in a 
partially stalled wing giving high drag which 
appreciably affects the aircraft’s acceleration, and 
that the symptoms are noticeable to the pilot as 
a low-frequency buffet. The aircraft recovers 
from its semi-stalled position if the nose is pushed 
well down.” 


CoRROSION OF BuRIED ARTICLES INHIBITED 
BY TANNATES. 


Information obtained from the examination of 
iron implements 2,000 years old may lead to a 
new method of protecting underground pipes from 
corrosion. Although the articles were buried in an 
exceedingly aggressive soil from the corrosion point 
of view, they were found to be perfectly preserved. 
The fortuitous presence of tannates in the soil 
appears to have completely prevented action by 
sulphate-reducing bacteria, which, as is now well 
known, are responsible for most cases of rapid 
corrosion in water-logged clay soils, such as that 
in which the articles were found. The iron speci- 
mens, ranging from hob-nails to knives, were dug 
up during excavations by the Inspectorate of 
Ancient Monuments, Ministry of Works, on a site 
at Hungate, York, and it was on account of their 
excellent state of preservation that samples of the 
soil in which they had been buried were examined 
by the Chemical Research Laboratory of the Depart- 
ment of Scientific and Industrial Research, at 
Teddington. Sulphate-reducing bacteria were, 
indeed, found to be present, but they were not 
active, and scrapings from a Roman knife showed 
that there were traces of tannate in the slight 
surface corrosion which existed. The soil on the 
site is peaty and has been found to contain many 
leather cuttings, as well as several medieval shoes. 
Moreover, it is believed that a cordwainers’ hall 
stood nearby in the Middle Ages and that the area 
was the centre of a leather industry. This is the 
obvious explanation of the presence of tannin in 
the ground at Hungate. Cultures of sulphate- 
reducing bacteria were made and inoculated with 
soil from the site, with the result that the activity 
of the bacteria ceased when more than 5 per cent. 
of the soil was added. This result suggests that 
extracts from the leather cuttings on the site are 
at least partly responsible, and other experiments 
using solutions prepared from leather specimens 
have confirmed this. Subsequent work has shown 
that tannic acid in concentrations greater than 
-O1 per cent. stops the action of sulphate-reducing 
bacteria, a discovery which may have far-reaching 
consequences in combating underground corrosion. 


EVALUATION OF RESTRIKING VOLTAGE 
SEVERITY. 


The restriking voltage severity of a circuit is 
one of the factors that must be considered when 
judging the short-circuit performance of a circuit- 
breaker. The importance of this factor has, indeed, 
been recognised for many years and it has been the 
subject of many investigations. A difficulty, 
however, arises when it becomes necessary to com- 
pare the severity of circuits producing restrjking- 
voltage transients of widely differing wave form. 
[t is therefore interesting to learn that a method 
of overcoming this drawback has been evolved 
by the Association of Short-Circuit Testing Authori- 
ties and is being considered by the International 
Electrotechnical Commission for inclusion in the 
next edition of their specification for alternating- 
current circuit-breakers. In the meantime, a 
method of evaluation of restriking voltage is set 
out in a series of interim rules which have been 
published by the Association and can be obtained 
from 36, Kingsway, London, W.C.2, at a price of 
os. These provide a means whereby comparisons 
may be made on a uniform basis during testing. 





LETTER TO THE EDITOR. 


TEN YEARS OF R.E.M.E. 


To THE EprTor oF ENGINEERING. 


Str,—I regret that Brigadier Howard, in the letter 
on page 732 of your issue of December 5, construes 
my remarks (page 539 of the issue of October 24) 
as an attack on R.E.M.E., whereas my enemy, 
and that of all right-minded people, is over-cen- 
tralisation, particularly in the sphere of weapons. 

As T asserted, no force commanded by a Whitehall 
general, administered by Whitehall and equipped 
with weapons evolved by Whitehall has ever, except 
at Maida in 1806, been successful in an independent 
campaign since 1793. The first two matters are 
not, but the third most emphatically is, the concern 
of those in the engineering industry, who ought to 
interest themselves in making good weapons rather 
than bad ones, which cost just as much. Whitehall 
sustained, between 1793 and 1809, when the “‘ Sepoy 
General ”’ took over, no less than 21 defeats out of 
22 tries, all of which coincided with weapon defici- 
encies. Wellington, however, used effectively two 
novel weapons, the Baker rifle and Lieutenant 
Henry Shrapnel’s spherical case-shot, and won 
every battle up to Waterloo. In 1815, Whitehall 
relapsed into the smooth-bore, and then Andrew 
Jackson, with rifles, soundly trounced the wretched 
Pakenham. This finally lost us North America. 

In 1882, as Brigadier Howard rightly claims, 
Sir Garnet Wolseley chased away Colonel Arabi’s 
rabble of fellahin at Tel-el-Kebir, but soldiers back 
from real battles in Afghanistan considered that a 
division of Metropolitan constabulary might have 
done it as easily. Whitehall’s 1882 campaign ter- 
minated in the shameful failure to save Gordon, 
about which Queen Victoria said much and bitterly 
to Gladstone. Then a young officer from Sligo, in 
Turkish uniform, deriving his authority from the 
Sultan, whose artillery was Krupp’s, and whose Bim- 
bashias drilled their battalions in Turkish, recon- 
quered the Soudan and purged the shame of Khar- 
toum. While Roberts, of Waterford, with Punjab 
troops, was defeating Russian threats in Afghanis- 
tan, Whitehall was embroidering on its colours 
Isandlhwana, Tofrek, Tamaii, Bronkhurst Spruit, 
Majuba and Maiwand. In all were weapon defects, 
but in that last battle, Whitehall’s artillery was 
entirely muzzle-loading and of very official design, 
while all the Afghan guns were rifled breech-loaders, 
from private enterprise. 

The sorry story repeats itself in 1899, when the 
Boers, with private-enterprise Mausers, pom-poms, 
Nordenfeldt quick-firing field guns and 155-mm. 
Creusot medium guns, defeated Whitehall’s general 
with his box-magazine Lee-Metfords and his miser- 
able and official 15-pdr. breech-loaders. Roberts 
again, who was first a Company’s officer and later 
Commander-in-Chief of the Punjab Irregular Force, 
cleaned up Whitehall’s mess in six weeks. 

From 1914 to 1918, Whitehall beat all its own 
records in creating blood baths for Tommy Atkins 
and John Bull. Then Monsieur Ferdinand Foch 
took over, employing certain “‘]and-ships ”’ for which 
Mr. Winston Churchill provided the momentum 
and private enterprise the cerebration, with results 
vividly described by Ludendorff, after Cambrai. 

Why did British shot not pierce German armour 
at Jutland ? What did Chrysier Motors, Inc., do 
at Alamein? Had private enterprise been allowed 
to evolve modern tanks in about 1935, as the Spitfire 
was under Lady Houston’s beneficence, and the 
Hurricane, Hitler might not have tweaked John 
Bull’s nose in the Rhineland or the Duce in Ethiopia. 
The Centurion tank would have been a magnificent 
weapon for North Africa in 1939 or 1940. I wonder 
if Brigadier Howard would really like to ride in one, 
under fire from modern infantry small-arm projec- 
tiles ? Where are the heavy armoured ships, even 
the mighty Yamato which met the torpedo? 
Perhaps one of your readers will suggest a land- 
soldier’s synonym for ‘‘Davy Jones’s locker” ? 

I am, Sir, 
Your obedient servant, 
Stewart BLACKER. 
Liss, Hampshire. 
December 14, 1952. 





SCIENTIFIC RESEARCH IN 
AUSTRALIA. 
(Concluded from page 785.) 


A REVERIFICATION of the Australian metric stan- 
dards of mass, begun in 1950, was completed by 
the middle of 1951 and revealed that all the more 
important standards had remained constant to 
within 2 parts in 10’. A very gratifying result 
demonstrated was the stability of four weights, 
made in 1947 of 25/20 stainless steel, none of which 
had altered by as much as 3 parts in 10’. By’ 
contrast, two weights made abroad in 1944, of 
nickel-chrome alloy, have shown irregular changes 
up to 6 parts in 10’ during the six years that they 
have been in use. This is the reason, perhaps— 
notwithstanding the fact that other weights, 
received from overseas, have exhibited good stability 
over at least two years—why the Commonwealth 
is undertaking the manufacture of its own mass 
standards to fulfil statutory obligations. The 
machining of weights to cover the metric series is 
now complete, and equipment for adjusting them 
is being made. The importance of bearing surfaces 
of the highest attainable quality in microbalances, 
especially when small differences between relatively 
large masses are the main issue, is exemplified by 
the behaviour of two of the balances used for the 
inter-comparison of standards. Erratic variation 
in their readings was eventually traced, in each 
case, to the stirrup-bearing planes, which had 
distorted in their mounts and had departed from 
true flatness by about 2 microns. 

An important function of the Metrology Division 
of the National Standards Laboratory is that of 
examining and verifying the instruments and 
materials-testing machines used in the engineering 
and allied industries. Improved facilities for this 
work include a variety of apparatus for precise 
measurements of force, pressure, speed of rotation, 
mechanical strain and hardness. Special vibro- 
meters are also being developed for the measure- 
ment of vibratory disturbances capable of adversely 
affecting precise machinery and delicate apparatus. 
A significant increase in the examination of indus- 
trial testing equipment has been due to labora- 
tories seeking registration with the National Asso- 
ciation of Testing Authorities, while a large number 
and variety of machines and apparatus have been 
examined on behalf of private firms, Government 
departments and the Services. 

To improve the accuracy of testing pressure 
gauges, a new instrument of the piston-in-cylinder 
type has been designed, so that the diameter of the 
cylinder bore can be very accurately determined. 
Construction has also been started of a highly- 
accurate hardness-testing machine, intended to 
serve as a reference instrument for hardness testing 
in general, and, in particular, for the calibration 
of hardness test blocks. In connection with the 
verification of commercial hardness-testing ma- 
chines, two methods have been studied for checking, 
in situ, the depth-indicating element of a Rockwell- 
type tester. One method employs a vibrating reed 
and slip gauges, and the other entails the use of an 
optical comparator. For measuring indenter loads, 
a miniature proving ring, 1 in. in diameter, to which 
wire resistance strain gauges are attached, has been 
constructed and is now being calibrated. An 
alternative apparatus for checking indenter loading, 
embodying an electrical capacitance gauge, has 
also been tried, with promising results. 

The Physics Division of the National Standards 
Laboratory has been occupied with the changes 
necessitated by the adoption of the revised Inter- 
national Temperature Scale, with the satisfactory 
result that both the International and thermo- 
dynamic scales can now be established and main- 
tained. The temperature-measuring techniques 
now available include resistance thermometers, 
thermocouples and optical pyrometers for the 
higher temperature ranges, and gas or vapour- 
pressure thermometers for temperatures below 
—183 deg. C. Bearing on this work, while also of 
considerable industrial value, is an investigation of 
the effects, on the indications of a thermocouple, 
of chemical or physical inhomogeneity in the wires 
of which it is comprised. 
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More direct assistance to Australian industry has 
been given in connection with problems of thermal 
insulation and high-temperature refractories. For 
more fundamental research in low-temperature 
physics, the department has a cryostat in which 
temperatures as low as 20 deg. K. (—253 deg. C.) 
have been attained, albeit with some difficulty, 
since the efficiency of the plant at that temperature 
was insufficient to make the final stage of refrigera- 
tion effective. Some modifications to improve its 
performance are now in progress. When the 
equipment is eventually satisfactory, it will be used 
for measuring specific heats, thermal conductivities, 
and electrical characteristics of materials at very 
low temperatures. Among many such matters to 
be tested is a theory, evolved in the Physics Division, 
that the deviations of electrical conductivity of 
solids should be small, and should occur only in a 
small temperature interval at about 10 deg. K. 
The results are awaited with the more interest in 
that the usual conservation theorem suggests that 
the deviation of electrical conductivity should be 
marked, and should occur in the region below 
50 deg. K. Physical research on light, and on 
optical apparatus, has included some valuable 
developments in the applications of object lenses 
having spherical surfaces. Objectives incorporating 
non-refracting fused-quartz immersion lenses have 
been used with ‘such success for ultraviolet work 
that a 50 per cent. increase of resolving power is 
reported. A non-immersion objective, incorpora- 
ting two concentric spherical reflectors, has been 
made with a focal length of 0-89 in. for observing 
the surfaces of metal at high temperature. 

Some of the most interesting and novel work in 
electro-technology has been concerned with the 
physico-chemical aspects of dielectrics, in the 
endeavour to relate the molecular and crystal 
structure of materials with their dielectric loss. 
More specifically, the study of dielectric after-effect, 
known as charge “‘soaking,” has been extended to 
paraffin wax, docosane and polytetrafluoroethylene 
plastic, mixed, in each case, with a small proportion 
of liquid alcohol. The present position, resulting 
from testing these materials at frequencies up to 
50,000 c/s under various conditions of temperature, 
alcohol concentration, specimen thickness, and 
gradient of applied voltage, is that the fundamental 
causes of dielectric after-effect are gradually coming 
to light, though it has not been possible yet.to 
develop a quantitative theory. In a closely related 
investigation, some special dielectric cells have been 
constructed for experiments designed to reveal the 
mechanism underlying the abnormally large di- 
electric absorption exhibited by secondary alcohols 
at audio and radio frequencies. 

Research in radio technology and extra-terrestrial 
physics is actively pursued in Australia and includes 
attempts to measure the temperature of the D-layer 
of the ionosphere, situated some 70 to 75 km. above 
the Earth, and to discover the causes of ‘‘ fade-outs ” 
which influence the reflection of very long radio 
waves, having wavelengths of the order of 7 km. 
Similar investigations in progress at Cambridge 
University have demonstrated that the increased 
attenuation on short wavelengths during a fade-out 
is accompanied by a reduction of 10 to 20 km. in 
the height of the ionospheric layer which reflects 
long waves. The Australian observations agree 
with the English ones in this respect, but the 
discovery in Australia of a diurnal height variation 
and of some polarisation effects cannot, as yet, be 
satisfactorily explained. In a somewhat related 
field of investigation, ‘he Australian Radio Research 
Board’s scientists have developed a theory, which 
has attracted wide attention, explaining how 
radiation from the Sun produces on the Earth 
such phenomena as magnetic disturbances, inter- 
ference with radio propagation, and auroral displays. 
Observations of travelling disturbances in the 
ionosphere have led to the conclusion that these 
effects systematically change direction during the 
day and may well be the result of tides in the 
atmosphere. They occur during the night as well 
as during the day, the direction of movement being 
different at layers about 100 and 250 km. high. 

Phenomena at more moderate heights, well 
within the Earth’s atmosphere, are the concern of 
meteorological physics, in which branch of science 





some recent explorations of the air currents prevail- 
ing in the Southern Hemisphere, at altitudes of the 
order of 30,000 ft., are now being made by radar 
tracking of special reflecting balloons, with the 
object of accumulating data for use in aeronautical 
navigation. In the measurement of meteoro- 
logical conditions other than the speed and direction 
of winds at great heights, some use is made of 
powered aircraft, but most of the work is done by 
means of instruments and radio transmitters 
carried by balloons filled with hydrogen. With this 
procedure, the apparatus is rarely recovered. To 
avoid these considerable losses, a radio-controlled 
glider is being designed, to be lifted by a balloon 
and released at the desired height. Carrying the 
recording instruments and radio apparatus, it will 
be directed automatically in its slow descent towards 
a transmitter on the ground, so that the glider as 
well as its load of instruments will, with ordinary 
luck, be recoverable undamaged. The development 
of the necessary homing apparatus is well advanced 
for two model gliders of the flying-wing type, of 
5 ft. span, each capable of carrying a “‘ pay load ” 
of 12 Ib. 

An important proportion of the Organisation’s 
meteorological investigations are deliberately 
intended to benefit the Commonwealth’s agricultural 
and similar industries. With this object, work on 
a considerable scale is now being started in the 
field of micro-meteorology, to study fundamentally 
the detailed structure of wind, temperature and 
humidity in the air near ground level, where these 
factors have a profound influence on such practical 
matters as the warming of the atmosphere near the 
Earth’s surface, the evaporation of water from 
land and sea, the transport of air-borne seeds, 
and the dispersal of smoke and chemical fumes 
from urban and factory areas. Instruments deve- 
loped for the purpose are being used to record all 
the factors known to determine the heat balance 
at the Earth’s surface and the frictional aspects of 
the interaction between air currents and the 
ground. An observation tower, 96 ft. high, is used 
for this work on land, and research was also carried 
out on the Royal research ship Discovery II. 

With the same general objects of benefiting 
agriculture, the science of rain physics is being 
actively pursued by experiments with radar, to 
discover the mechanism involved in the formation 
of natural rain. In this connection, a method has 
been devised for ascertaining the size distribution 
of natural raindrops arriving at ground level. The 
raindrops are allowed to fall through a small hole 
in the top of a horizontal wind tunnel, where they 
are carried forward in the air stream to a distance 
which is an inverse function of their size, and are 
eventually deposited on paper dusted with water- 
soluble red dye. The paper is moved continuously 
across the tunnel, and thus records the distribution 
of raindrop sizes at any instant and also how the 
distribution varies with time. _ Since 1948, artificial 
rain-making experiments have been in progress with 
appropriate substances such as solid CO, or silver 
iodide, sprayed into clouds from aircraft. Trials 
with silver iodide indicate that this material is 
a feasible rain-maker, but that it is more critically 
dependent on cloud condition than carbon dioxide. 
New experiments are being made with water spray, 
the theory being that the drops will promote coal- 
escence of the minute water droplets inthe cloud. On 
four out of eleven occasions when this technique 
has been attempted on non-freezing clouds, rain or 
hail appeared shortly after the spray was released. 

Further examples of the applications of physical 
and engineering science to agriculture appear in the 
Organisation’s researches into irrigation, soil mech- 
anics, and the preservation and transport of food. 
They are, however, relatively of a very incidental 
character and none is of more interest to engineers 
than a series of trials to discover the principles 
governing the performance of refrigerated and 
ventilated railroad cars, so that the effects of 
changes in design and operation can be predicted 
with a useful accuracy. Tests on cars refrigerated 
by basket bunkers mounted at the ends have led to 
a clearer understanding of the way in which end 
bunkers function, and a corresponding series of 
trials, on the New South Wales Railways, is now 
in progress on new cars refrigerated by roof tanks. 





SYMPOSIUM ON THE 
PROPERTIES OF METALLIC 
SURFACES. 


(Concluded from page 797.) 


WE now conclude our report of the general meeting 
of the Institute of Metals, held in London on 
November 19, to discuss 13 papers contained in a 
symposium on “‘ Properties of Metallic Surfaces.” 
The discussion given below follows the introduction 
of the last six papers by the rapporteur, Mr. D. A. 
Oliver, M.Sc., at the afternoon session. 

Dr. H. Wilman, who opened the discussion. 
referred to the shape of the swarf from turned 
surfaces. He stated that, at the lower speeds, 
spiral coils were the usual form. The change to 
the straight or nearly straight strips might be due, 
possibly, to the increased temperature of the turning 
as it left the tool. With regard to Dr. F. T. 
Barwell’s paper, the use of thick phosphate coatings 
on steel seemed to be very helpful in avoiding 
pick-up in bearing surfaces. He would like to 
know, however, whether the period during which 
they were actively present and not entirely worn 
away was an appreciable part of the running-in 
period. Mr. Oliver had referred to the importance 
of interpretation in the case of the amorphous 
nature or otherwise of the Beilby layer. Many 
persons were quite convinced that the surface could 
exist in an amorphous state, but the oxidation of the 
surface of metals was difficult to avoid. In the case 
of non-metals such as silica and carborundum, which 
were oxides already, an amorphous, glass-like state 
was certainly formed on their surfaces as a result 
of polishing. Dr. F. T. Barwell, in answer to 
Dr. Wilman, stated that the phosphate coatings 
persisted throughout the running-in period, and, 
even after that, the surface was left in a condition 
which resisted wear for a reasonable period. 
Provided, therefore, that the conditions were 
favourable, the phosphate layer was of a sufficiently 
permanent character to be of benefit. 

Dr. F. P. Bowden, referring to the question of the 
structure of the Beilby layer, made by polishing a 
metal, stated that ifa solid had surface irregularities 
which were large compared with the molecular 
dimensions, when the metal and the polisher were 
put together they only touched locally at a few 
regions of contact, and when the one was slid over 
the other heat was generated at a few points, and 
the local rubbing areas became very hot. It was 
simple to measure the temperature of these rubbing 
contacts by using two different metals in a thermo- 
couple, and it would be found that, under quite 
moderate conditions of sliding, temperatures in the 
region of 1,000 deg. C. were generated ; in fact the 
temperature was limited by the melting point of the 
material. The actual high temperature, therefore. 
played a very important part in the polishing pro- 
cess, and it could cause either high-temperature 
softening, or, in some cases, actual melting of the 
surface. Metallurgists must not, however, generalise 
too much concerning the Beilby layer, because it 
was very different on different metals and its 
physical, chemica] and mechanical properties were 
quite different from those of the underlying metal. 

Professor B. Lunn said that in order to test the 
interaction between bearing metals and lubricants. 
a simple apparatus had been set up at the Technical 
University of Copenhagen. This comprised a plain 
test-piece of bearing metal and a steel ball fixed 
in a chuck, and this chuck was moved with a 
constant pressure on the test-piece. The whole 
specimen was in an oil bath. By imposing a low 
voltage over the contact point between the ball and 
the test-piece a method of investigating the oil 
film and how it was formed had been obtained. The 
oil film had been found not to be constant with 
the same degree of resistance, but a film which 
existed in very thin layers and possessed very high 
resistance. The film was interrupted by porosities, 
and as the test proceeded the porosities closed more 
and more. It has been possible to follow the 
development of the oil film, with time, and obtain 
arecord. The test was very simple to perform, and 
it took only an hour to make five or six recordings 
in a bearing-oil-metal combination. Over 2” 
different alloys and different structures and some 
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25 lubricants had been tested. It was found that 
the attainment of fluid lubrication was conditioned 
by the formation of a film through boundary- 
lubrication processes in which the lubricant, the 
bearing metal and the atmosphere all took part. 

A subsequent speaker, Dr. T. P. Hoar, stated 
that, in connection with electro-polishing, a very 
simple technique had been recently developed 
at Cambridge for deciding whether invisible oxide 
films were present on the surface of metals or not. 
The technique gave a “Yes or No” answer. It 
consisted merely of allowing little drops of mercury 
to fall on the electro-polishing anode during the 
electro-polishing process. If it were producing an 
etched surface the mercury would “ wet,” in one 
of many methods tried, within half a second or so. 
If the metal were passive, with the formation of the 
passive oxide film, there was no wetting. 

Dr. J. C. Chaston said that the possible effect of 
surface films on mechanical properties was an 
extraordinarily interesting question. Professor 
C. A. F. Benedicks, in 1948, at a Pittsburgh Con- 
ference on Surface Reactions, had produced an 
effect which he called ‘‘liquistriction.”” He found 
that if he put a film of water on a piece of steel he 
reduced the strength by 14 per cent., but if instead 
of water he wetted it with 10 per cent. caustic soda, 
he increased the strength by 21 per cent. He had 
also said that when he wetted thin wires of platinum 
they grew slightly longer and when they dried out 
they became shorter. He thought that it was the 
effect of penetration of liquid into surface pores. 

Mr. P. Grodzinski, who spoke next, stated that the 
micro-hardness technique was much used at present 
in testing very small samples, thin layers and hard 
materials which could not be subjected to any other 
mechanical test. During the last 15 years a number 
of methods have been developed, but, unfortunately, 
they had not yet been standardised, and this might 
have kept quite a number of persons from using 
them. One of the most important matters encoun- 
tered in micro-hardness testing was the dependence 
of the so-called hardness on the load. A frequent 
observation was that, at first, with very low loads, 
the hardness increased apparently in proportion 
to the load, and then reached a maximum and 
later dropped down and came to a balanced state. 

Dr. G. Salomon stated that Mr. Grodzinski had 
suggested that the micro-hardness testing technique 
should be standardised. It would be dangerous 
to do this because it would mean having yet another 
figure in technological work attached to a name. 
Its value would be uncertain because, in micro- 
hardness testing, such factors as rate of loading 
and small surrounding effects had an influence. 

A subsequent speaker, Mr. R. W. Wilson, said that 
to obtain fairly consistent results over the whole 
range of load in micro-hardness testing, it seemed 
to be necessary to have an absolutely pure specimen, 
to anneal it perfectly, to handle it with extreme 
care before and during the testing, and to use a 
diamond which was as nearly perfect as possible. 

Mr. N. I. Bond-Williams stated that in practice 
the conclusions of Dr. Bowden and Dr. Tabor, and 
others, on the importance of an oxide film in the 
reduction of friction was confirmed. In the ordinary 
way, in industrial practice, it was, of course, regarded 
as important to reduce the amount of oxide present, 
particularly on a wire. This, however, reached a 
point when, having removed the principal obstruc- 
tion to wire drawing, namely, the oxide particles, 
it was discovered that by getting the material too 
clean the life of the wire-drawing dies was being 
reduced. The next speaker, Mr. J. G. Wistreich, 
referred to a discussion in America, a short time 
ago, concerning the use of mechanical descalers 
on ferrous wires. Owing to the recent sulphuric- 
acid shortage, a number of firms had been experi- 
menting with the mechanical removal of scale, and 
one method was to put a scale-breaker immediately 
in front of the wire-drawing machine. There had 
been a good deal of trouble with lubrication in 
these circumstances. One speaker in the discussion 
had said that, by an oversight, he had left two rods, 
which had been mechanically descaled overnight, 
and they were slightly rusty in the morning. He 
hed had them drawn, and had found that, thereby 
all his troubles were at an end. Since then he had 
adopted this procedure. 





CENTENARY OF THE 
PATENT OFFICE. 


For the very brief period of three days—December 
17 to 19—there has been on view in the Patent 
Office Library, London, a small exhibition of 
Letters Patent, books, documents, etc., designed 
to mark the centenary of the present Patent Office, 
which was opened in December, 1852, at 25, South- 
ampton Buildings, Chancery-lane, where it is still 
situated. At that time, it was known as the Great 
Seal Patent Office, the practice having been, before 
that date, to issue Letters Patent under the Great 
Seal of the United Kingdom. The exhibition 
traced the evolution of patents for inventions from 
1852 to the present day, by stages which have been 
excellently summarised in a historical survey pre- 
pared by the staff of the Office, from which the 
following notes have been abstracted. 

Prior to 1852, the granting of patents was exceed- 
ingly complicated, involving visits to seven different 
Offices, the preparation of numerous documents, 
and payment of fees totalling about 1001. for a 
patent for England alone, or attendance at about 
16 offices and payment of over 3001. for a United 
Kingdom patent. The application had to pass 
through ten separate stages, at two of which the 
personal signature of the Sovereign was required. 
In all this procedure, the only person who took any 
real responsibility was the Law Officer, who had to 
report whether or not the petition should be granted 
and, in case of opposition to the grant, had to hear 
the parties and decide the issues between them. 

The system was attacked by Dickens in his story, 
“A Poor Man’s Tale of a Patent,” published in 
Household Words in 1850, and its reform was 
demanded by inventors, industrialists, engineers, 
lawyers, social reformers, scientists, and bodies such 
as the Society of Arts. Asa result, the Patent Law 
Amendment Act was passed in 1852. It placed 
the granting of patents in the hands of Commis- 
sioners consisting of the Lord Chancellor, the 
Master of the Rolls, and the Law Officers of the 
three Kingdoms. In practice, however, only the 
English Law Officers served in this capacity, so that 
the Commissioners numbered four. The Act made 
great changes in the mode or practice of granting 
patents but did not materially alter the existing 
law, built on the basis of the Statute of Monopolies 
of 1624. The 1852 Act reduced the initial fees for 
obtaining a patent for the United Kingdom to 251., 
but renewal fees of 50/. and 1001. became payable 
at the end of the third and seventh years. A 
register of patents was established, and arrange- 
ments were made for printing and publishing speci- 
fications and indexes, and for their presentation to 
public libraries and museums. 

Mr. Bennet Woodcroft, F.R.S. (1803-79), who 
had had a wide experience in textiles and engineer- 
ing as a manufacturer and an inventor, and who 
became professor of machinery at University College, 
London, was appointed Superintendent of the 
Specifications for the duties of classification, index- 
ing, printing, and publishing. With remarkable 
energy, he organised the printing of some 13,000 
specifications, new and old; the preparation of 
indexes and abridgment volumes; and the estab- 
lishment of the library, which was opened in 1855. 
The Patent Office soon encountered difficulties, 
however, because the Commissioners all held other 
appointments, and found themselves unable to 
perform the duties allotted to them by the Act. 

A new Patent Act was passed in 1883 under the 
leadership of Mr. Joseph Chamberlain. This Act 
transferred the responsibility for Patents to the 
Board of Trade and set up the Patent Office in its 
present form, under the control of a Comptroller- 
General, the only connection with the former Com- 
missioners being that the Law Officers of the Crown 
were made the appeal authority for the legal 
decisions of the Comptroller, with the duty of 
advising him in matters of law or procedure. Under 
this new regime, the task of examining specifications 
was entrusted to the examining staff, a body of 
scientific officers ; Mr. Rhys Jenkins, M.I.Mech.E., 
now 92 years of age, was one of their original 
number and is possibly the last direct link with that 





important change in procedure. Apart from check- 
ing documents for clarity and consistency, their 
main work was to revise the indexing and classifica- 
tion systems and to prepare illustrated abridgments 
of specifications by which the public could make 
their own searches. They were not required them- 
selves to investigate whether the inventions sub- 
mitted were, in fact, novel. 

In 1901, a committee presided over by Sir 
Edward Fry and including Lord Alverstone, 
Sir Edward Carson, and Mr. J. Fletcher Moulton, 
recommended that the Patent Office should investi- 
gate the novelty of all inventions for which patents 
were sought. Effect was given to this recom- 
mendation by the Patents Act of 1902. The investi- 
gation involved scrutiny of the accumulated 
documents of 50 years. When the work was 
eventually brought up to date in 1907, 375,000 
patent records had been summarised in 1,168 
volumes, containing 200,000 pages, 610,000 abridg- 
ments and 475,000 illustrations. Another Patents 
Act, in 1907, extended the investigation as to 
novelty to include overlapping concurrent applica- 
tions, thus accomplishing what had unsuccessfully 
been attempted under the 1883 Act and abandoned 
in 1888, namely, the avoidance of granting patents 
for the same invention concurrently to different 
applicants without warning the parties. A deter- 
mined effort was made by Mr. Lloyd George, who 
was in charge of the Bill, to ensure adequate working 
of patents by enabling the Board of Trade to grant 
compulsory licences if the reasonable requirements 
of the public were not being met, and by giving 
the Comptroller power to revoke a patent if the 
patented article or process was manufactured or 
carried on exclusively or mainly abroad. 

Due largely to dispersal of staff, work began to 
fall behind at the end of the first World War and 
by 1930 arrears had reached the record number of 
11,000 complete specifications. These difficulties 
were intensified by the 1932 Act, which widened 
the area of search to include publications of every 
kind in all languages, and by the second World 
War, which resulted in the permanent loss of many 
scientifically-trained staff. In consequence, by 
1947, the accumulation of specifications awaiting 
examinations had reached nearly three times the 
previous peak figure of 1930. Additional staff 
have been recruited and trained in the past five 
years, however, bringing the total to nearly 1,000, 
and the number of outstanding specifications has 
now been reduced to about 22,000. 

The Patent Office remained in London throughout 
the recent war, and suffered no major damage 
until August, 1944, when a flying bomb severely 
damaged the frontage to Staple Inn. Throughout 
the war, however, there was no loss of any irreplace- 
able document; but one serious effect, from which 
the Office and the public still suffer, was that it be- 
came necessary to suspend the printing of abridg- 
ments of patent specifications, a loss which is only 
now being made good. Apart from the examination 
of patent applications, the war brought much 
additional work to the Office in connection with the 
licensing of enemy-owned patents, trade marks, and 
copyright, and also with security measures with 
regard. to avoiding publication of information which 
might be of value to the enemy. 

During the years 1944-47, the patent system was 
again reviewed by a departmental committee, under 
the chairmanship of Sir Kenneth Swan, O.B.E., 
Q.C. They found that there was no indication of 
any general desire for fundamental change in the 
present system of encouraging and rewarding 
invention by the grants of patents, and that most 
of its recommendations had already been imple- 
mented by the Patents Act, 1949, and the Registered 
Designs Act, 1949. The Patent Office and the 
Industrial Property Department of the Board of 
Trade (which is located at the Patent Office, under 
the Comptroller) now deal not only with the granting 
of patents and other matters connected with 
patents, but also with the registration of Trade 
Marks (Trade Marks Act, 1938), Designs (Registered 
Design Act, 1949) and with questions relating to 
literary and artistic copyright (Copyright Act, 1911). 
It is only the patents side of the Office, however, 
which is now 100 years old. 








FORTY YEARS OF SULZER 
DIESEL RAIL TRACTION. 


Forty years ago, in the summer of 1912, the 
first Diesel locomotive to operate on a public 
railway ran its trials on the Winterthur-Romanshorn 
line in Switzerland. It was equipped with a single- 
acting reversible four-cylinder Sulzer engine of the 
two-stroke type, which develeped a maximum 
output of 1,600 horse-power at 304 revolutions per 
minute, and transmitted its power directly to the 
driving axles. The nominal rating of the locomotive 
was 1,000 b.h.p. It is shown in Fig. 1, herewith. 
It had two four-wheel carrying bogies and two 
driving axles supported in the frame. The length 
was 16-6 m. (54 ft. 6 in.) over the buffers and its 
weight, in working order, was about 85 tons. In 
March, 1913, the locomotive travelled by way of 
Basle, Strasbourg, Worms, and Nordhausen to 
Berlin, where it was taken over by the Prussian 
State Railways. 

Forty years after this event, it is interesting to 
look back over the developments which have since 
taken place and to consider the present situation of 
Diesel traction. The idea of employing the Diesel 
engine for rail traction is as old as the engine itself. 
As early as 1897, when the first practical Diesel 
engine was completed, its use in rail vehicles was 
seriously considered, in accordance with the plan 
which Dr. Rudolf Diesel himself had had in mind 
from the outset. More than ten years passed, how- 
ever, before the idea took material form. Foremost 
among the numerous difficulties were the problems 
of weight and space, as the limits imposed by the 
dimensions of rail vehicles are so narrow that no 
satisfactory solution to the problem was feasible 
until the Diesel engine itself had made considerable 
progress. Other difficulties which confronted the 
designer were those of starting, manceuvring and 
governing, which are much more complicated in the 
traction field than in any other Diesel application. 

Messrs. Sulzer Brothers, of Winterthur, tackled 
these problems at a very early stage and made an 
outstanding contribution to their solution. In 
collaboration with Diesel and with A. Klose, of 
Berlin, they founded in 1906 a Society for Thermo- 
locomotives, for the study and design of large 
Diesel locomotives. In the following years, the 
engine for the first Diesel locomotive was con- 
structed to Sulzer designs in their works at Winter- 
thur, undergoing its first trials on the test-bed 
there in April, 1912. The design and construction 
of the mechanical part of the locomotive had been 
entrusted to Messrs. A. Borsig, of Berlin, but the 
main responsibility for the success of the undertaking 
lay with Sulzer Brothers, who not only designed and 
constructed the engine, but also installed it in the 
locomotive with all the necessary auxiliaries and 
apparatus. Thus, the first Sulzer Diesel locomotive 
came into existence. 

Although this prototype, with its direct power 
transmission to the driving wheels, did not give full 
satisfaction, it did enable valuable experience to be 
acquired, which was turned to account later in the 
further development of the Diesel locomotive. The 
next important advance was the adoption of electric 
transmission between the Diesel engine and the driv- 
ing wheels, the Diesel engine driving a generator 
which supplied the traction motors. A few railcars 
equipped with 200-h.p. Sulzer Diesel engines and with 
electric power transmission were supplied to German 
railway companies Yefore the outbreak of the first 
World War. One of i hese, for the State Railways 
of Saxony, is illustrated in Fig. 2, on this page. 

From this point onwards, the evolution of the 
Diesel locomotive and of the railcar went forward 
without intermission. Sulzer Brothers from the 
first took a special interest in the development of 
high-powered units, assuming that this would be a 
particularly promising application of the Diesel 
locomotive, and found that Diesel locomotives of 
over 4,000 brake-horse-power could be built with 
weights not much in excess of those of steam loco- 
motives of the same power, so that their employment 
on an equal footing with steam and electric loco- 
motives depended solely on considerations of 
economy and traffic requirements. Diesel traction 
offered special advantages in regions where water 
was scarce, or on lines on which fuel must be carried 
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over long distances, its low water and fuel con- 
sumption, and the much easier transport of its oil 
fuel as compared with coal, making it highly suitable 
for such conditions. 


SERVICE RESULTs. 


One of the earliest Sulzer Diesel railcars, which 
went into service in Germany in 1914, and later, 
after conversion, came into the possession of a 
Swiss private railway, is still running to-day. 
Throughout this period, no major repairs have been 
necessary to the Diesel engine, nor have any 
important components been replaced. 

Two travelling “‘ power houses” of 1,200 h.p. 
each, illustrated in Fig. 3, on Plate LXIV, have been 
running on the suburban lines of the Ferrocarril 
Sud de Buenos Aires since 1930. Each contains 
two Diesel engines of a type employing pre- 
combustion chambers and developing 600 h.p. at 
700 r.p.m. The vehicles weigh 87 metric tons each 
and have a maximum speed of 87 km. (47 miles) 
an hour. In addition to the motors in the power- 
station vehicle itself, the generators feed traction 
motors fitted in five of the coaches; this arrange- 
ment ensures the high acceleration needed for 
suburban service. When required, the two power 
stations can be combined with their carriages to 
form a 730-ton train seating 1,100 passengers. These 
vehicles have covered 60,000 and 65,000 km. 
(37,500 and 40,500 miles) a year, respectively, at 
the low average speed typical of suburban service. 
About the middle of 1933, the same railway company 
commissioned three further more powerful travelling 
power houses, each equipped with two engines of 
850 h.p. They weigh 132 tons and are normally 
used with eight carriages, fitted with two traction 
motors each. The weight of the train is then 
570 tons, and the maximum speed is 112 km. 
(70 miles) an hour. The higher output per ton of 
train weight and the higher maximum speed permit 
a better utilisation of these vehicles, each of which 
has now covered about 2 million km. (1,250,000 
miles). They receive a general overhaul after each 
300,000 km. 

Detailed data are available on the service of four 
railcars which Sulzer Brothers supplied in 1936 to 
the Ferrocarril Provincial de Buenos Aires. These 
railcars (Fig. 4, Plate LXIV), each fitted with a 
six-cylinder engine having a one-hour rating of 





270 h.p. at 1,100 r.p.m., weigh 37 tons and are 
able to seat 62 passengers. Their maximum speed 





is 80 km. (50 miles) an hour. In their 16 years of 
service up to and including 1951, they had averaged 
1,600,000 km. (1 million miles) each. During the 
whole service period of these Diesel engines, they 
have given no trouble of a serious nature. No 
connecting rods, cylinder covers, liners or fuel 
pumps have been replaced, though the engines are 
of a comparatively fast-running type. 

Locomotives equipped with Sulzer Diesel engines 
have been adopted widely in France and the French 
Colonies. Some of these units were put into service 
in 1933 by the Compagnie des Chemins de Fer 
Paris-Lyon-Méditerranée, as it was then designated, 
and by its Algerian lines, as well as by the Syndicat 
des Chemins de Fer de Ceinture de Paris. A series 
of shunting locomotives (Fig. 5, Plate LXIV) was 
also supplied, each having a six-cylinder engine 
developing 735 h.p. at 850 r.p.m. This engine is 
a standard type, of which 117 units have so far 
been supplied. The locomotives in question were 
purchased by the Société Nationale des Chemins 
de Fer Frangaise. They weigh 71 tons each and have 
a maximum speed of 50 km. (31 miles) an hour. 

The same engine type is fitted in the locomotives 
of the Compagnie des Phosphates de Constantine 
(Fig. 6, Plate LXIV), which weigh 67 tons and 
have the same maximum speed of 50 km. an hour. 
These narrow-gauge locomotives were used for the 
first three years for pulling heavy train loads of 
minerals, on which duty they covered a total of 
150,000 km. and 200,000 km. (94,000 miles and 
125,000 miles), respectively. Since 1941, they have 
been employed on the lines of the Chemins de Fer 
Algériens and the Chemins de Fer Tunisiens. The 
results obtained under the most unfavourable 
climatic conditions, including high air temperatures, 
sand storms, etc., greatly influenced other railways 
in tropical and sub-tropical countries to purchase 
similar Diesel locomotives. 

The 4,400-h.p. locomotive of the Société Nationale 
des Chemins de Fer Frangais, shown in Fig. 7, on 
Plate LXIV, is of particular interest. It has a 
length of 33-05 m. (108 ft. 5 in.) over the buffers 
and a weight in working order of 228 tons; its 
maximum speed is 130 km. (81 miles) an hour. 
This locomotive went into service in the summer 
of 1938, covered 222,700 km. (139,200 miles) before 
the outbreak of war, and was then taken out of 
service till the middle of 1945. From this date till 
the summer of 1952 it again covered 1,300,000 km. 
(810,000 miles). The maximum wear on the piston. 
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ring grooves after a total of 966,478 km. (about 
600,000 miles) was 1-5 mm. 

Owing to the events of the war, little information 
has been received on the service results of the 4,400- 
h.p. express locomotive of the Rumanian State 
Railways, which is 29-3 m. (96 ft. 4 in.) long, weighs 
230 tons in working order, has a maximum speed of 
100 km. (62 miles) an hour, and was employed 
on a difficult mountain line. When put into service, 


-it was the most powerful Diesel locomotive in the 


world. It is fairly certain that this successful 
design would have resulted in numerous repeat 
orders if the war had not intervened. The loco- 
motive escaped the severe bombardments of the 
Rumanian railways, since, as it was less dependent 
on depots than steam locomotives, it was always in 
active service, while its halts at points exposed 
to air attack were kept to a minimum. After the 
end of the war it was used for a considerable period 
as a mobile power station, supplying current during 
the reconstruction of railway workshops. 

The 1,200-h.p. locomotives of the Swiss Federal 
Railways (Fig. 8, Plate LXIV), with a service weight 
of 65 tons and a maximum speed of 110 km. (69 miles) 
an hour, are fitted with an eight-cylinder engine 
running at 750 r.p.m. They were the prototypes 
of vehicles which the Swiss Federal Railways 
wished to employ on lines with little traffic, for 
hauling light express trains. They were put into 
service at the outbreak of war, but shortly after- 
wards had to be taken out of service because of the 
shortage of fuel. They are now employed for local 
traffic on the few lines not yet electrified, where 
they had covered about 600,000 and 700,000, km. 
(375,000 and 450,000 miles), respectively, by the 
end of 1951. 


REcENT UNIts. 


Prompted by the results obtained with their 
other Diesel-electric locomotives, the §S.N.C.F. 
decided, in 1945, to order 48 Diesel-electric shunting 
locomotives, with six-cylinder Sulzer Diesel engines 
of 570 h.p. The first of these went into service 
in July, 1950. They were intended not only for the 
usual shunting duties, but also for handling heavy 
trains at comparatively low speeds and for hauling 
trains of all kinds on branch lines at speeds up to a 
maximum of 60 km. (37 miles) an hour. Fig. 9, 
on Plate LXV, shows one of these engines. They 
are used either alone or in pairs, according to 
requirements. On the particularly difficult line 
from St. Etienne to Roanne, which has gradients 
up to 1 in 55, two units coupled together were 
able to handle 600-ton trains without any trouble 
at an average speed of 50 km. (31 miles) an hour. 





735-H.P. PrRessuRE-CHARGED SULZER DIESEL ENGINE FOR Ratt TRACTION. 


During shunting trials in the Lyons-Guillotiére 
station, trains of 600 and 850 tons were moved 
from rest by a single locomotive. 

Fig. 10, on Plate LXV, illustrates a Sulzer Diesel- 
electric locomotive of 730 h.p., supplied to Bolivia 
a few years ago. The Patifio Mines and Enterprise 
Consolidated (Incorporated) ordered this locomotive 
from Sulzer Brothers, Winterthur, with a view to 
improving the through passenger and goods services 
on their own winding narrow-gauge line from 
Machacamarca to Uncia. Sulzer Brothers, who 
acted as general contractors for the locomotive, 
built the Diesel engine and its accessories in their 
own shops while the Maschinenfabrik Oerlikon, of 
Ziirich, dealt with the electrical equipment and the 
Ateliers Métallurgiques S8.A., of Nivelle, Belgium, 
with the mechanical part. The total length of the 
locomotive is 15-404 metres (50 ft. 8 in.), and the 
maximum service weight is 70-4 metric tons. It is 
driven by a Sulzer six-cylinder Diesel engine with 
a one-hour rating of 730 h.p. at 750 r.p.m. and 
4,000 m. (13,000 ft.) above sea level, and a con- 
tinuous rating of 650 h.p. at 700 r.p.m. at the same 
altitude. 

To supplement their fleet of Sulzer locomotives, 
the Thai State Railways have ordered three further 
Diesel-electric locomotives of 960 h.p. (Fig. 11, 
Plate LXV), mainly for service on the 1,200-km. 
Bangkok-Penang line, the northern section of the 
run of the “Southern Express”? from Bangkok to 
Singapore. These locomotives, however, will also 
be used on the mountainous northern line, 750 km. 
in length, from Bangkok to Chieng Mai. In this 
instance also, the electrical equipment was ordered 
from the Maschinenfabrik Oerlikon, of Ziirich. 
The mechanical parts are being supplied by Messrs. 
Henschel and Sohn, of Cassel. The locomotives 
are propelled by eight-cylinder Sulzer Diesel engines, 
developing 960 h.p. at 850 r.p.m. Finally, Fig. 12, 
on Plate LXV, shows a Diesel-electric luggage 
railcar of 1,470 h.p. for the Chemins de Fer Algériens. 
This unit is fitted with two six-cylinder Sulzer Diesel 
engines of 735 h.p. each. 

In the course of four decades the Diesel engine 
has earned a reputation as a traction power unit 
which assures it of an ever-widening field of appli- 
cation, thanks to the collaboration of engineers 
from three different branches—the locomotive 
builder, the Diesel-engine designer, and the elec- 
trical supplier. The characteristics of the single-row 
traction Diesel engine as built to-day can be seen 
in the general view in Fig. 13, herewith. The crank- 
case, carried up well above the centre line of the 
shaft to ensure rigidity, also incorporates the 
members which support the whole engine-generator 


group on the underframe. The generator is directly 
coupled to the Diesel engine. Crankcases were 
originally made of cast steel, the bars supporting 
the Diesel-generator group being designed as a 
sub-frame. To-day, however, the sub-frame and 
the crankcase are welded to form a single unit. 
The transverse walls are of cast steel in the larger 
engines. In the smaller units, they are of steel 
plate, like all the other parts of the crankcase. This 
combined design permits the wall thicknesses to be 
more accurately adapted to the strength calculations 
than would be possible with an exclusively cast-iron 
or cast-steel design. 

Vibrationless running of the engine depends 
partly, of course, on effective balancing of the 
reciprocating and rotating parts, but partly also 
on the rigidity of the crankcase. It has been found, 
in this connection, that steel construction is 
superior to light-alloy designs, which are liable to 
plastic deformation and are not entirely satisfactory 
in their resistance to vibration. 

The cylinder block is constructed on the same 
principles, the transverse walls—which are of steel 
plate in the smaller sizes and cast steel in the larger 
engines—being welded to the steel-plate longi- 
tudinal walls to form a solid block. The water- 
cooled and interchangeable cylinder liners are 
inserted in the cylinder block in the usual way. 
Each cylinder has its own cylinder cover with one 
admission and one exhaust valve. The light-alloy 
piston can be readily removed from above after 
taking off the cylinder cover and unscrewing the 
connecting-rod bolts. 

The fuel pumps are fitted with delivery plungers 
which are rotated to regulate the quantity of fuel 
injected and are arranged so that all the supply 
pipes running to the injection valves in the cylinder 
covers are of equal length, thus ensuring uniform 
distribution of the output over the individual 
cylinders at all loads. The plungers have oblique 
control edges both for the beginning and for the 
end of injection. As a definite torque, and thus a 
definite delivery quantity of the fuel pumps is 
allocated to every engine speed, the preliminary 
injection can be readily adapted to the speed. All 
moving parts of the Diesel engine being force- 
lubricated, the engine can be completely enclosed 
and dust-tight. Vibration dampers of the Sarazin 
type have given excellent service in the control of 
critical vibrations of the crankshaft. 


ConTROL SYSTEM. 


The control system developed for Diesel-electric 
vehicles enables the engine to be run at the most 
favourable speed for the required traction per- 
formance at all times, while setting the load by 
regulation of the generator excitation in such a way 
that due account is taken of variations in the 
thermal conditions of the engine. This is done 
simply and effectively by taking the control im- 
pulse from the governor of the Diesel engine. The 
allocation of a definite torque to each engine speed, 
a feature introduced by Sulzer Brothers, has made 
it possible to fix the beginning of delivery by a 
second oblique control edge on the pump plunger, a 
great simplification ; and the inclusion of a pressure- 
charging safety device, in conjunction with a spring 
member fitted between the governor and fuel 
pumps, has enabled the advantages of this output 
control system to be secured in the pressure- 
charged engine. 

The field regulator keeps the output of the engine 
constant on every controller notch within a given 
range, in spite of changes in the resistance to motion 
(e.g., due to changing gradients), the tempera- 
ture of the electric machines, or the load on the 
auxiliary generator. The load on the engine is 
reduced, while its speed is kept constant, if the 
pressure-charging safety device comes into action 
or the output of the engine falls off temporarily for 
any exceptional reason, such as, for instance, a 
leak in one of the fuel pipes. The safety device 
takes effect when the charging pressure is too low 
for the fuel quantity injected, as may happen 
during acceleration of the engine or the pressure- 
charging group, or when the resistance in the 
suction-air filter is excessive as a result of fouling. 
Supplementary protective equipment has been 











developed for lines running at great altitudes or 
subject to widely varying temperature conditions. 








832 


ENGINEERING. 


DEc. 26, 1952. 








FORTHCOMING EXHIBITIONS 
AND CONFERENCES. 





Tnis list appears in the last issue of each month. 
Organisers are invited to send to the Editor particulars 
of forthcoming events. 


RAMSAY CENTENARY EXHIBITION.—Open until Satur- 
day, January 3, 1953, at the Science Museum. Arranged, 
in collaboration with University College, London, by 
the Science Museum, South Kensington, Londen, S.W.7. 
(Telephone: KENsington 6371.) See also page 475, 
ante. 


NETHERLANDS PACKAGING Fatr.—Thursday, Janu- 
ary 8, to Friday, January 16, 1953, at Amsterdam. 
Apply to N.V. Het Raedhuys, Tesselschadestraat 5, 
Amsterdam, Holland. 


43RD NATIONAL Motor Boat SxHow.—Friday, 
January 9, to Saturday, January 17, 1953, at Grand 
Central Palace, New York. Details obtainable from 
W. H. Pearsall, H. A. Bruno and Associates, 30, Rocke- 
feller Plaza, New York 20, U.S.A. 


8TH ANNUAL FARM EQUIPMENT SHOW.—Tuesday, 
January 20, to Friday, January 23, 1953, at Canadian 
National Exhibition Grounds, Toronto. Further infor- 
mation obtainable from Ontario Retail Farm Equipment 
Dealers’ Association, 81, King-street East, Toronto. 


PACKAGING EXHIBITION.—Tuesday, January 20, to 
Friday, January 30, 1953, at Olympia, London, W.14. 
Held in collaboration with the Institute of Packaging. 
Organised by Provincial Exhibitions, Ltd., City Hall, 
Deansgate, Manchester. (Telephone: Deansgate 6363.) 
Apply as above, or to London office, 167, Oakhill- 
road, Putney, London, 8.W.15. (Telephone: VANdyke 
5635.) 


Tumrp NATIONAL POWER FARMING CONFERENCE.— 
Tuesday, Wednesday and Thursday, February 10, 11 
and 12, 1953, at the Town Hall, Cheltenham. Held 
under the auspices of the Power Farmer, Dorset House, 
Stamford-street, London, S.E.1. (Telephone: WATer- 
loo 3333.) 


Firrh ANNUAL PAKISTAN SCIENCE CONFERENCE.— 
Monday, February 16, to Saturday, February 21, 1953, 
at Lahore. Applications to be made to Dr. Bashir 
Ahmad, Pakistan Association for the Advancement of 
Science, The Mall, Lahore, Pakistan. 


FRANKFURT INTERNATIONAL SPRING Farr.—Sunday, 
February 22, to Thursday, February 26, 1953, at Frank- 
furt. Agenis: Lep Transport Ltd., Sunlight Wharf, 
Upper Thames-street, London, E.C.4. (Telephone: 
CENtral 5050.) 


RapIO AND TELEVISION EXHIBITION.—Friday, Feb~ 
ruary 27, to Sunday, March 8, 1953, at Diisseldorf. 
Agents: John E. Buck and Co., 47, Brewer-street, 
London, W.1. (Telephone: GERrard 7576.) 


INDIAN RAILWAYS CENTENARY EXHIBITION.—Satur- 
day, February 28, to Thursday, April 16, 1953, at Purana 
Quila, India. Additional particulars obtainable from 
the joint director, Indian Railways Centenary Exhibition, 
Ministry of Railways, New Delhi. 


HANOVER Fair.—Light Industries Fair: Sunday, 
March 1, to Thursday, March 5, 1953, at Hanover. 
Heavy Industries Fair: Sunday, April 26, to Tuesday, 
May 5, 1953, at Hanover. Agents: Schenkers, Ltd., 
27, Chancery-lane, London, W.C.2. (Telephone: HOL- 
born 5595.) 


33RD INTERNATIONAL SPRING Fair.—Sunday, March 
15, to Sunday, March 22, 1953, at Vienna. Apply to 
the British-Austrian Chamber of Commerce, 29, Dorset- 
square, London, N.W.1. (Telephone: PADdington 
7646.) 


RoyYAL NETHERLANDS INDUSTRIES SPRING FaiR.— 
Tuesday, March 17, to Thursday, March 26, 1953, at 
Utrecht, Holland. Agent: Mr. W. Friedhoff, 10, Glou- 
cester-place, London, W.1. (Telephone: WELbeck 
9971.) 


CONFERENCE ON STATIC KLECTRIFICATION.—Wednes- 
day, Thursday and Friday, March 25, 26 and 27, 1953, 
at Bedford College for Women, Regent’s Park, London, 
N.W.1. Organised by the Institute of Physics. Appli- 
cations should be addressed to the conference secretary, 
Mr. N. Clarke, Institute of Physics, 47, Belgrave-square, 
London, 8.W.1. (Telephone: SLOane 9806.) See also 
page 751, ante. 


Luter INTERNATIONAL Fair.—Saturday, April 25, to 
Sunday, May 10, 1953, at Liége. Apply to the manager, 
Foire Internationale de Liége, 17, Boulevard d’Avroy, 
Liége, Belgium. 

CYcLE AND Moror CycLE SHow.—Saturday, Novem- 
ber 14, to Saturday, November 21, 1953, at Earl’s Court, 
London, 8.W.5. Organised by the British Cycle and 
Motor Cycle Manufacturers’ and Traders’ Union, The 
Towers, Warwick-road, Coventry. (Telephone: Coven- 
try 62511.) 


LABOUR NOTES. 


THE considerable improvement in production 
which has taken place in the iron and steel industry 
during the past year, and especially during the 
last few months, is commented upon in the December 
issue of Man and Metal, the official journal of 
the Iron and Steel Trades Confederation. The 
editor states that not so long ago it had begun to be 
taken for granted that each succeeding month 
would show another record in the industry broken. 
Last year, however, the handicaps created by 
shortages of raw material were so severe that pro- 
duction, instead of reaching new heights, began to 
decline. But the tide had turned again and, at 
the industry’s existing pace, there was every 
reason to believe that the target of 16 million tons 
would be reached, and passed, before the end of 
the year. All the signs pointed in the direction of 
this higher rate of production being not only 
maintained, but increased. The forecasts were 
that the industry’s record production, of 16,250,000 
tons, during 1950, would be beaten by a substantial 
margin in 1953. 





The steady production of pig iron, the editor 
points out, had been the most important single 
factor contributing to the rapid improvement in the 
output of steel. Due mainly to the blowing-in 
of seven new blast furnaces since the middle of 
1951, pig-iron production had increased by nearly 
10 per cent. during the past year. Additional sup- 
plies of blast-furnace coke had helped considerably 
in the attainment of that result. Another major 
contribution had been made by the industry’s 
successful drive for the collection of scrap. An 
advertising campaign to that end had been well 
organised and vigorously conducted, and a series of 
films, which could not fail to be effective, had been 
produced and distributed throughout the country. 
It was pleasing to note, therefore, that the collec- 
tion of scrap had been at a higher level during the 
past year than in 1951. 





Warnings that the shortage of steel will not last 
for ever, and that the time will come when the 
industry will have to seek new outlets for its products 
are contained in the article. The editor states that 
lack of steel has intensified greatly the search for 
alternative materials. He emphasises that, where 
capital has been employed to set up plant and 
machinery to produce such materials, it may not 
always be easy to persuade manufacturers to revert 
to the use of steel. The final aim must be to extend 
the use of steel in every possible direction. The 
industry must be organised and equipped in such a 
way that it will be able to meet competition from 
any quarter on a sound economic basis and be 
capable of continuing to provide an “adequate 
and satisfactory’ livelihood for those engaged 
in it. 





The strike of winding enginemen employed at 
collieries in the Yorkshire coalfield, which began 
on December 13, came to a somewhat abrupt end 
on December 17. On that date, the executive 
committee of the Yorkshire Winding Enginemen’s 
Association, to which the men concerned belong, 
decided that the winders should resume work 
immediately. The men had gone on strike in sup- 
port of their demands for an increase of 3s. a shift 
in their pay rates. There had been a considerable 
amount of opposition to the strike from the other 
miners, owing to the severe cuts in wages which 
the stoppage brought about during the pre-Christmas 
period of all-out effort for large pay packets. The 
National Union of Mineworkers, of which the 
enginemen are members through the Yorkshire 
Winding Enginemen’s Association, condemned the 
strikers and declared their action to be in defiance 
of the national rules. 





Sir William Lawther, the President of the N.U.M., 
stated shortly after the strike commenced that 
both the national officials of the union and those 
in the Yorkshire area had urged the winding engine- 





men’s organisation to follow the advice of the 





Divisional and National Coal Boards and submit 
the application for an increase in shift pay to the 
industry’s proper negotiating machinery. On 
December 17, the union’s executive committee took 
a further step to resolve the dispute and set up a 
special sub-committee to investigate the circum- 
stances which brought abougthe stoppage. At one 
stage in the dispute, 479 colliery winders in the 
North Eastern Division were on strike, 28 pits 
were at a standstill, and a further 27 pits were 
partly idle. It was estimated that about 230,000 
tons of coal were lost as a result of the disagreement. 





Sir Noel Holmes, chairman of the North Eastern 
Divisional Coal Board, stated on December 17 
that the question of advances of pay to miners whose 
earnings were diminished by the winders’ strike 
was being considered by the Board and repre- 
sentatives of the N.U.M. He added that these 
discussions would also cover the loss of production 
at the affected collieries, in which connection it 
would be suggested by the Board that some extra 
shifts should be worked. All miners taking part in 
such shifts would be paid at full overtime rates. 





A national delegate conference of the National 
Union of Mineworkers met specially in London on 
December 18 to consider an offer by the National 
Coal Board to increase the wages of certain day- 
wage miners by 6s. a week. It was estimated that 
some 150,000 of the lowest-paid men in this category 
would benefit from the concession. On a card vote, 
however, the delegates decided by a majority of 
471,000 to 260,000 to reject the Board’s offer. This 
decision was taken on the recommendation of the 
union’s executive committee, and, by the resolution, 
the committee was instructed to intensify its nego- 
tiations with the Board for new national rates for 
all miners employed on a day-wage basis. 





The Board’s offer was conditional on the union 
agreeing that local piece rates, which have been 
stabilised for a year from December 31, 1951, 
should be stabilised for a further year, with the 
exception that where the local price gave an average 
of less than 35s. a shift, it might be subject to 
revision. The Board also asked that the union 
should accept now a further extension of the 
Saturday working agreement which is due to 
terminate in April, 1953. Opposition to the execu- 
tive committee’s motion came, in the main, from 
delegates representing miners in Scotland, South 
Wales, Cumberland and Northumberland. All 
wanted more drastic action. Some asked that 
strike notices should be presented immediately, 
some that Saturday shifts should be stopped at 
once, and others, it is understood, that there should 
be no further co-operation with the Board. The 
union expects to resume negotiations with the 
Board on the wages structure next week. 





There were, in all, 58,111 disabled persons in the 
employment of Government Departments and 
services on October 1, 1952, according to a White 
Paper issued on December 16 (Cmd. 8696, H.M. 
Stationery Office, price 2d. net). It is shown that, 
of this total, 38,075 persons were employed as 
non-industrial civil servants. They amounted to 
about 5-7 per cent. of all Government employees in 
that category. The remaining 20,036 disabled 
persons were industrial civil servants and amounted 
to some 4-8 per cent. of the total industrial staffs. 
It is interesting to note that approximately nine 
out of every eleven lift attendants in the Govern- 
menut’s service were disabled persons. 





Male clerical and administrative employees in 
the engineering and cognate industries, earning up 
to 6001. a year, received an increase of 7s. 6d. a week 
as from December 22 last, according to an agree- 
ment reached in London between representatives 
of the Engineering and Allied Employers’ National! 
Federation and the Clerical and Administrative 
Workers’ Union on December 16. Women staffs 
earning up to 450] a year received 6s. 6d. a week 
more. Juveniles obtained increases ranging from 
ls. 9d. a week at 15, to 5s. 6d. a week at the 
age of 20. In all, some 180,000 persons benefited. 
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SCOPE AND LIMITATIONS OF PHOTO-ELASTIC ANALYSIS. 


Fig. 1. 
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SCOPE AND LIMITATIONS 
OF PHOTO-ELASTIC 
STRESS ANALYSIS.* 

By H. T. Jessop, M.Sc., F.Inst.P. 


In comparison with other methods, the photo- 
elastic method of stress analysis is rapid and 
inexpensive. It is the only method by which the 
stresses in highly localised stress-concentrations can 
be{determined with any degree of accuracy; it is 
also the only one which gives any information on 
the internal stress-distribution. 


Two-DIMENSIONAL TECHNIQUES. 


The two-dimensional method is strictly applicable 
only to flat plates of uniform small thickness to 
which the loads are all applied at the edges, and all 
act in the plane of the plate. For such components 
the § photo-elastic model is generally examined 
under load in an ordinary polariscope, and the 
complete stress-distribution is obtained in most 
cases rapidly and accurately. Measurements of the 
fringe-pattern seen in the polariscope yield directly 
the magnitude of the stress at all points on the 
free boundary, and the magnitude and direction 
of the greatest shear-stress at all internal points. 

Figs. 1 and 2 illustrate a bolted or riveted cleat 
joint in which the cleat is made of Perspex, the 
photo-elastic sensitivity of which is very small, 
so that the pattern observed through the whole 
model is sensibly that due to the stresses in the 
middle bar. This gives a qualitative comparison 
of the stresses in such a bar with the two different 
bolt spacings shown and shows that the mean stress 
across each of the corresponding sections AB, CD 
is greater in the model with more closely-spaced 
rivets, and that the load is therefore more equally 
shared by these rivets. The greatest shear stress in 
each bar occurs at the boundary in the first hole, 
and is less in the model with the closer spacing. 

The two-dimensional technique may also be 
employed in many cases in which the stress-distribu- 
tion is not strictly two-dimensional, such as an 
I-section spar in which the loading is in the mid- 
plane of the spar and parallel to the plane of the 
web. Here the stresses in the web will be sensibly 
two-dimensional and may be deduced with good 
accuracy from the fringe-pattern, while the pattern 
in the flanges will allow the estimation of the mean 
Stresses through the thickness of the flange. The 
Stresses in the fillets between flange and web would 
need a full three-dimensional exploration. In tests 
made recently on such a spar model by Vickers- 
Armstrongs Limited, photo-elastic tests, occupying 
three weeks, yielded better information than was 





ie Lecture given before the Royal Aeronautical Society 
on Thursday, November 27. Abridged. 
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obtained from calculations which had taken a much 
longer time. 


THREE-DIMENSIONAL TECHNIQUES: THE 

Frozen-Stress Merton. 
' The basis of the frozen-stress effect is, firstly, 
that the “‘ frozen ’’ photo-elastic fringe-pattern shall 
correspond with the stress-distribution in the model 
under direct load, and secondly, that no change in the 
‘“* frozen ”? stress shall be produced by cutting the 
model. The method renders it possible to freeze 
the stresses into a model of any shape and, by 
cutting thin slices and examining them photo- 
elastically, to explore the stresses at all points of 
the model. 

Three main methods of examination are avail- 
able: (1) A thin slice of the model may be examined 
in the polariscope using the ordinary two-dimen- 
sional technique, with the light passing through the 
slice either normally or obliquely (Figs. 3 and 4). 
(2) A narrow pencil of light may be passed through 
the incut model (or any part of it) and the stresses at 
points on the path of the pencilexplored by measure- 
ment of the fringes which are observed by scattered 
light. (Since this method does not involve slicing 
the model it may equally well be employed on a 
model under load, and in certain cases it will give 
all the information required without necessitating 
the ‘‘ freezing” of the model.) (3) A thin slice of 
the model may be examined in polarised light on a 
universal tilting stage. By making a systematic 
series of small displacements about two perpendicu- 
lar axes the directions in space of the three principal 
axes at any chosen point of the slice may be deter- 
mined. In most cases the quickest and most 
accurate approach will be by a combination of two, 
or all, of these methods of examination and will lead 
to the determination of the principal stress-differ- 
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ences. As in the two-dimensional case the separa- 
tion of the stresses will, in general, require an 
integration process. 

A complete exploration of the stresses at all 
points of even a simple model would be a very long 
process, probably involving the “freezing” and 
slicing of two or three models, but for practical 
purposes the engineer is interested mainly in the 
stresses in certain specified regions in which the 
solution is comparatively simple. The regions may 
be classified as follows :— 

(a) Free boundaries in a plane of symmetry.— 
Here, only the magnitudes of two stresses have to 
be found, and this may be done most easily by a 
combination of methods 1 and 2, or in some cases 
by two observations by method 2 without slicing 
the model. (b) Free boundary not in a plane of 
symmetry.—This involves finding the direction 
of the two stresses, as well as their magnitudes, but 
the solution is very little more complex than for 
case (a). (c) Interior regions in a plane of sym- 
metry.—Here, the direction of one stress is known. 
The directions of the stresses in the plane of sym- 
metry and the magnitude of the stress-difference are 
obtained by method 1. The second stress-difference 
is obtained by combining observations by method 2 
with those of method 1. A comparatively simple 
integration leads to the values of the separate 
stresses. (d) Interior regions not in a plane of 
symmetry.—In this case the directions of the stresses 
at any point have first to be found by method 3. 
The slice used for this purpose will probably be 
found to have been cut in a plane which is not 
suitable for accurate measurement of both stress- 
differences, and this will necessitate the use of a 
second model. Another slice may be cut from this, 
and the stress-differences found. The separation of 
the stresses in this case involves the integration of 
measurements taken in two perpendicular planes, 
and, in general, will involve the use of two more 
models. In cases (c) and (d) the most troublesome 
part of the solution is in the separation of the 
stresses. In problems where a knowledge of the 
principal shear-stresses at a point is all that is 
required, these cases present little more difficulty 
than do the previous ones. 

There are available, therefore, the means of 
measuring the stresses at practically any point of 
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a “frozen” model. In order to apply these means 
to determining the stresses in an engineering 
component, it must be possible to construct a 
scale model of the component in a homogeneous 
photo-elastic material, to reproduce the loading 
conditions of the prototype in an annealing oven 
and to keep these conditions constant during the 
“freezing” period (16 hours or more), and to 
cut from the model slices sufficiently thin for the 
stresses in them not to vary appreciably through 
their thickness. 

The available data on stress-concentration factors 
in fillets are all based on experiments or calculations 
in which the fillet is an isolated “ stress-raiser ” 
in a test-bar in which the stress-distribution in the 
absence of the fillet is known. In practice, the 
critical cases generally occur in regions near to 
points of load application where no basic stress is 
known to which a concentration factor can be 
applied. Figs. 5 and 6 show a comparison of the 
stresses in fillets of different radii in a loaded 
bracket. Doubling the fillet radius has reduced the 
peak stress from 6 units to 5. Two-dimensional 
models have been used in this illustration in order 
to obtain fringe-patterns from which the stresses 
may be compared by inspection, but equally good 
information may be obtained for three-dimensional 
models by taking accurate measurements of the 
smaller optical effects which appear in thin slices 
cut from the models. 


TRANSFERRING RESULTS FROM MODEL TO 
PROTOTYPE. 


The stress-distribution given by photo-elastic 
methods in both two- and _ three-dimensional 
investigations, is that which would occur in the 
prototype if it was made in material which had a 
linear stress-strain relation throughout the range 
indicated by the photo-elastic method, are higher 
than the yield stress of the prototype material, 
then the latter will undergo plastic yield in the most 
highly stressed regions, with a consequent redistri- 
bution of stress which can only be estimated. The 
magnitude and extent of the high stresses in-the 
elastic distribution, however, give some measure of 
the amount of plastic yield which will occur in the 
prototype. 

The rail-anchor illustrated in Fig. 7 provides a 
good example of such a case. The anchor clips on 
to the base of the flat-bottomed rail where it is held 
by the spring grip of its jaws. The face of the 
lower part of the anchor bears against a sleeper, 
preventing longitudinal creep of the rail. It was 
found necessary to modify the shape of the anchor 
and a photo-elastic test was undertaken to determine 
the type of modification which would produce the 
best “‘ grip” on the rail. Fig. 8 shows a photograph 
of the fringe-pattern in the curved portion of one 
of the models examined. On scaling up the 
stresses observed in the model it was found that 
the peak stress in the anchor, on the basis of an 
elastic distribution, would be very much greater 
than the yield-stress of the steel used. The distri- 
bution across the critical section X Y of the anchor 
would therefore be of the type indicated by the 
continuous graph in Fig. 9, in which only the 
stresses in the portion EF of the section would 
contribute to the grip. The crucial factor, therefore, 
was the amount of plastic yield which would occur 
and, since the criterion of yield might be taken to 
be the magnitude of the shear-stress, it was necessary 
only to compare the shear-stress distributions in 
different models. 

In two-dimensional problems the stress-distri- 
bution is a function of Poisson’s ratio only when 
an unbalanced force acts on the boundary of a 
closed hole in the model. Even in this case the 
effect is not large, for the value of Poisson’s ratio 
for the materials used in two-dimensional work 
does not differ much from that for most structural 
materials. Errors from this cause are not likely 
to exceed 7 per cent. 

Under frozen-stress conditions, however, Poisson’s 
ratio is very nearly 0-5. Exactly how this will 
affect the stress distribution it has been impossible, 
up to now, to estimate, for there are no theoretical 
solutions to compare with practical observations. 
With the development of the scattered-light 
method of observation, however, it will be possible 


INFRA-RED OVEN FOR 


to compare the results on a directly-loaded model 
made of the cold-loading type of material with 
those obtained from a similar frozen model. A cold- 
loading material with the requisite light-scattering 
properties is now being produced. 


Accuracy OF THE PHOTO-ELastic MeEtTHop. 


The accuracy of the optical observations is 
generally high, and optical errors may be considered 
negligible. The main sources of error appear in 
the photo-elastic material itself, in the construction 
‘of the model, and in the reproduction of the loading 
conditions. The material may lack homogeneity 
and initial stresses may have been bound into it by 
chemical action during its manufacture. The 
models used for three-dimensional work are either 
machined from a solid block of material, or cast 
ina mould. The heat generated during polymerisa- 
tion of the resins employed makes the casting of 
large blocks which are homogeneous and free from 
initial stresses a matter of some difficulty. The 
casting of a model in or near to its finished shape by 
reducing the mass of reacting material, helps to 
minimise the temperature effects. The technique 
of casting such models is still in the experimental 
stage, but in many cases it is quicker and more 
satisfactory than direct machining. 

It is possible to apply corrections for initial 
stresses, but they cannot be relied on unless the 
initial stresses are small. It is accordingly frequently 
necessary to discard models and blocks of material. 
If, however, care is taken in selecting the materials, 
excellent agreement is obtained between measure- 
ments taken on several similar models. 

The reproduction of loading conditions is, in 
many cases, the most serious source of error. The 
relatively large strains which occur in the model, 
especially in frozen-stress conditions, may in some 
cases tend to produce serious differences in the 
distribution of applied loads. No general rules for 
avoiding such errors can be laid down. In some 
cases, very small loads must be used for investi- 
gating stresses in the vicinity of load points, and 
larger loads for the more remote regions. In others 
it may be possible, by studying the effect of varying 
the loading on the model, to obtain a good estimate 
of the stress-distribution under the conditions 
existing in the prototype. 

The peak stresses in a straight-forward two- 
dimensional model would be liable to an error of 
from 1 to 5 per cent., rising to a possible 10 or 
12 per cent. where unbalanced forces act on the 
boundaries of holes. An error of from 5 to 30 per 
cent. might be expected in a three-dimensional 
model. Although the possible error in the last case 
may appear to be high, such errors will occur chiefly 
in problems for which no other method offers a 








LOUDSPEAKER ASSEMBLY. 





solution. In such cases even a qualitative compari- 
son of the stresses in two different designs may be 
of considerable value. 

A technique is being investigated at the College 
of Aeronautics for applying photo-elastic methods 
to measuring strains in actual components. A 
layer of photo-elastic material is cast on to the 
surface of the component, and the optical effect 
in the layer when the component is loaded is observed 
by a reflection method. The photo-elastic material 
thus provides a continuous strain-gauge over the 
surface. A number of models have been tested 
satisfactorily, but the accuracy and reliability of 
the method have not yet been fully established. 





INFRA-RED OVEN FOR 
LOUDSPEAKER ASSEMBLY. 


An infra-red oven has been installed by Messrs. 
T. C. Spray Finishing Systems, 5, St. James’s-place, 
London, S.W.1, in the factory of Messrs. Plessey, 
Limited, Ilford, for stoving the paint on loudspeaker 
assemblies. It is 48 ft. long and is visible in the 
illustration above as a kind of horizontal suspended 
duct. The loudspeaker assemblies, which vary in 
diameter from 5 in. to 10 in., are conveyed through 
the oven on special hangers at a speed of 10 ft. per 
minute and are there exposed to infra-red radiation. 
This radiation is generated in infra-red projectors 
which were made by the Metropolitan-Vickers 
Electrical Company, Limited, ‘Trafford Park, 
Manchester, 17. They are fitted with tubular 
sheathed elements which operate at red heat and 
consist of a spiral of high-grade heat-resisting wire 
which is embedded in a mineral insulator, the 
combination being enclosed in a sheath of #-in. 
tube made of a non-scaling ron-corrodible alloy. 
The process of embedding not only ensures that the 
spiral is held immovable in the centre of the bore 
of the mineral, but also that an even thickness of 
insulation separates it from the sheath. The 
projectors themselves are made of aluminium sheet 
which has been anodised to give maximum heat 
reflection and to provide protection from corrosion. 
They are carried in a light-weight frame. 





AWARDS FOR SERVICES TO RUBBER INDUSTRY.— 
The Colwyn Gold Medal for conspicuous scientific 
services to the rubber industry was presented by Sir 
Clive Baillieu, President of the Institution of the 
Rubber Industry, at the annual dinner of the Institution 
on December 11, to Dr. Geoffrey Gee, F.R.S., director 
of the British Rubber Producers’ Association. Sir Clive 
also presented the Hancock Gold Medal, for services 
to the industry not necessarily of a scientific nature, 
to Dr. T. J. Drakeley, C.B.E., director of the Nation al 





College of Rubber Technology. 
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DIESEL DUMPER. 


CHASESIDE ENGINEERING COMPANY, LIMITED, HERTFORD. 





3-CUB. YD. DIESEL DUMPER. 


A new Diesel-engined dumper with a capacity of 
3 cubic yards is being made by the Chaseside 
Engineering Company, Limited, Station Works, 
Hertford. A prototype of the vehicle was on 
show at the recent Public Works and Municipal 
Services Exhibition and Congress held at Olympia 
during early November. Two versions of the dumper 
are being built : one has a normal ‘‘ dumper-drive ” 
with the driver facing the load, the other has a 
‘* forward-drive,”’ as shown in the illustration above, 
so that it may be licensed for the road. Overall 
dimensions are as follow: length, 13 ft.; width, 
7 ft. 3$in.; height 6 ft.; and weight, 3-1 tons. 

The dumper is driven by a six-cylinder Diesel 
engine, model P6, made by F. Perkins, Limited, 
Peterborough. This engine develops 52 brake 
horse-power at 1,500 r.p.m. and is fitted with fuel- 
injection equipment made by C.A.V., Limited, 
Acton, London, W.3. The fuel tank has a capacity 
of 10 gallons. The crankshaft ends at a hydraulic- 
ally-controlled centrifugal-type clutch with a single 
dry plate mounted in a ball thrust bearing. The 
gearbox is a standard unit giving four forward 
speeds and one in reverse; from the gearbox, a 
universal coupling connects the drive to a differ- 
ential axle which has two independent fully- 
floating half-shafts. Single-chain sprockets, 1-5-in. 
pitch, fitted to each half-shaft transmit the final 
drive to large sprockets on a tubular driving axle 
carried in adjustable mountings below the chassis. 
Hydraulic brake equipment, foot-operated and 
servo-assisted, is fitted to all four wheels; when 
the vehicle is brought to a standstill the brakes may 
be applied by a hand-brake. The steering axle, of 
a type not previously fitted to this class of vehicle, 
has been designed to eliminate radius rods and to 
give a better ground clearance. The stub axles are 
mounted in a diamond-shaped frame welded from 
pressed-steel sections ; bearings, co-planar with the 
stub axles, carry a longitudinal shaft which secures 
the frame to the chassis, but which allows ample 
oscillatory movement of the frame. Steering is 
from a central point on a split track rod. The 
Steering box is of a recirculatory-ball type with a 
reduction ratio of 24 to 1. All controls are built 
inio a single unit carried above the chassis on a 
four-point flexible mounting. A “floating” seat 
is provided for the driver by the use of a shock- 
absorbing, toggle-link, suspension. 

The chassis is constructed from 5-in. by 3-in. 
rolled-steel joists and from  electrically-welded 
auxiliary members of pressed steel that have a 
box-section 5$ in. deep by 3 in. wide. The hopper, 
which has a struck capacity of 3 cub. yd., is made 
from a single pressing from ¥-in. steel sheet ; the 
bottom plate of the hopper is deeply ribbed, and 
welded gusset plates as well as edge pieces have 
be en added to increase its robustness. When the 
holding device located at the rear of the hopper is 
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released, the loaded hopper will tip forward under 
the weight of the contained material. The shock 
of unloading is taken by two helical springs which 
are attached to the chassis by chains. When 
freed from its load, the hopper swings back into the 
normal position under its own weight. Towing 
hitches are provided at both the front and rear of 
the vehicle. A draw-bar pull of 4,000 lb. can be 
developed in first gear. The recommended maxi- 
mum operating speed of the dumper when loaded 
is 20 m.p.h. in top gear and 3 m.p.h. in reverse. 





THE AIR AND THE FUTURE.* 


By Air Commopore F. R. Banks, C.B., 
O.B.E., M.I.Mech.E. 


(Concluded from page 800.) 
THE TREND OF ENGINE DEsIGNn. * 


In my earlier lectures, I explained the differences 
between the various types of aviation gas turbine : 
the jet-propulsion gas turbine, or turbo-jet; the 
propeller turbine, where the bulk of the available 
turbine power, in excess of that needed for the 
compressor, is used to drive a normal propeller ; 
and, last, the ducted-fan or the by-pass engine 
which, in either form, has a multi-bladed fan placed 
in a duct surrounding the engine proper, driven by a 
free turbine located behind the main power turbine 
or by an extension of the compressor shaft at the 
front of the engine. 

Since more effort has been put into the develop- 
ment of the turbo-jet, due to its military applica- 
tion, it is natural that this engine type is the more 
generally used ; and with the success of the Comet 
in scheduled airline service, it would appear that the 
turbo-jet is also justifying itself as a prime mover 
of civil aviation. In my opinion, jet propulsion, 
which also includes the ducted fan and the by-pass 
varieties, is the ultimate ; and while the propeller 
turbine also has a rightful place, it will not usurp 
that of the turbo-jet. 

The propeller turbine has the potential 
advantages of improved take-off thrust and 
better fuel consumption, though the advances made 
in recent years in the higher thrust-weight ratio of 
the turbo-jet, together with the relatively large 
improvement (15 to 20 per cent.) in its fuel con- 
sumption, have closed the gap somewhat between 
the two engine types. Ifthe promise of the ducted- 
fan or the by-pass engine is fulfilled, a further 
substantial improvement in fuel consumption can 
be expected ; but there are still improvements to 
come from the propeller turbine. 

The turbo-jet does, however, permit a very 
‘clean ” aircraft, aerodynamically, and a relatively 





* Presidential address to the Junior Institution of 





Engineers, delivered in London on Friday, December 12, 
1952. Abridged. 


simple engine installation of low weight. Since no 
allowance is necessary for propeller clearance, the 
undercarriage may be of the minimum height and, 
therefore, weight. Some make-up in weight will be 
necessary due to the greater fuel load to be carried 
for a given range by the jet aircraft; but extra 
fuel can also be carried in wing-tip or under-wing 
tanks without serious loss, if any, in operating 
efficiency. Further, the speed of the jet aircraft, 
compared with that of the propeller-turbine version, 
will probably be superior by 100 to 150 m.p.h. 

While the propeller turbine offers more economical 
operation than any of the jet-propulsion varieties, 
particularly at sub-sonic flight speeds (and I do 
not envisage supersonic passenger aircraft for 
many years), there are considerable problems to be 
overcome in connection with the development of 
the propeller for engines of 4,000 to 5,000 s.h.p. 
and upwards. Propellers are not yet trouble-free, 
even on the large piston engine of 3,000 to 
3,500 b.h.p. 

It is not practically possible to construct a large 
propeller blade that will be completely immune 
from aerodynamic excitation. Therefore, attempts 
have been made by some American manufacturers 
to reduce propeller diameter (blade length) by the 
two-row arrangement, where the necessary blade 
area is obtained by putting two separate three- 
bladed or four-bladed propellers, of restricted 
diameter, together; as distinct from the contra- 
rotating propeller, which has two sets of blades 
rotating in opposite directions. The former is the 
lighter and less complex arrangement. More recent 
information suggests that it is considered possible 
to develop a four-bladed propeller capable of 
absorbing up to 10,000 s.h.p. Such a propeller 
would have very wide blades. 

The propeller turbine is most suitable for aircraft 
of moderate size (40,000 to 50,000 Ib. all-up weight) 
and speed, such as the Vickers Viscount, which has 
four Rolls-Royce Dart engines each of 1,400 s.h.p. 
Larger versions of such machines, of 80,000 to 
90,000 Ib. all-up weight, fitted with four propeller 
turbines of 2,500 to 3,000 s.h.p. each, or two of 
5,000 to 6,000 s.h.p., should also have a ready 
market for Continental and medium-range operation, 
where the cruising speed could with benefit be 
raised to 350 m.p.h. and higher. For long distances, 
such as the North Atlantic route and the Far East 
routes to Australia and Japan, I consider the 
premium to be on still greater speed and comfort ; 
and an aircraft of 150,000 lb. all-up weight, fitted 
with four turbo-jet engines each of 10,000 Ib. 
(or somewhat more) static sea-level thrust, capable 
of cruising between 560 and 600 m.p.h. at 40,000 to 
45,000 ft., should meet the case—followed in 15 or 
20 years by larger and still faster machines. 

Propeller-turbine aircraft may eventually be 
designed to fly as fast as their jet-propulsion 
equivalents, in the high sub-sonic speed range, but 
I have a ‘‘ hunch ’—if I may use the word—that 
the preference for the relatively simple and less 
complex turbo-jet will be so strong that the further 
development of the former might be somewhat 
restricted and most of the available effort concen- 
trated upon the jet. A feature of the propeller 
turbine, which could well prove to be of decisive 
advantage in the field of civil aviation, is its com- 
parative silence of operation. It has no great 
exhaust noise, since there is little jet energy left 
after translating most of that available to propeller 
horse-power; and the propeller can be designed 
for a reduction-gear ratio that will give it a reason- 
able tip speed and, therefore, low noise level. 

A disadvantage of the gas turbine, regardless of 
type, is that it operates always as a “ full-throttle ” 
engine. By this I mean that it differs from the 
high-duty piston engine, the supercharger of which 
is of such capacity as to provide high take-off 
power and also reproduce a large percentage of the 
maximum power at a predetermined altitude. In 
other words, the latter is an ‘‘over-capacity’”’ 
engine of relatively good operating flexibility, 
permitting it to cope with the take-off of a highly- 
loaded aircraft, in reasonable runway length, from 
high-altitude airfields, or to deal with a combination 
of high altitude and high ground temperature, as at 
Nairobi. The gas turbine, being a full-capacity 
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and also to temperature. Therefore, a jet aircraft, 
in particular, requires much increased runway 
length at high altitudes and high ground tempera- 
tures in order to take-off with the same load as it 
had, say, when leaving London Airport. 

For military aircraft, this deficiency will be over- 
come by any one, or all, of the following three 
methods of thrust augmentation : (i) alcohol-water 
injection into the compressor or the combustion 
chamber ; (ii) after-burning or reheat, i.e., burning 
additional fuel in the jet pipe, behind the turbine ; 
and (iii) jet-assisted take-off by liquid or solid-fuel 
rockets. But for civil operation, methods (ii) and 
(iii) are, to say the least, excessively noisy and it 
would be asking a great deal of the passengers in 
civil aircraft and the residents local to the airport 
to tolerate them; although the development of a 
satisfactory ‘‘ cold’ rocket may later help to over- 
come these objections. Alcohol-water injection is 
not objectionable in this respect, but it does not 
give the same degree of thrust augmentation as 
either of the other two methods. The problem of 
take-off under such conditions will be solved, and 
the deficiencies of the gas turbine in this respect will 
not seriously restrict its use or retard its progress. 
The Comet is teaching us a great deal and the lessons 
learned from its operation will be invaluable to 
those designing for the future. 


CoMPETITION FOR WorLD MARKETS. 

Our friends in the United States must not le 
underestimated in this gas-turbine age. They have 
been very impressed by the performance of the 
Comet and will not long delay building this type of 
aircraft for their own domestic requirements, 
and also to compete with us on the air routes of the 
world. We should be able to anticipate them by 
building still more advanced turbine-engined 
passenger aircraft, but these ought now to be in 
the advanced design stages. 

The importance of timing in aviation cannot be 
overstressed. If one firm produces an aircraft of 
the right type and performance before another, that 
aircraft will have a ready market and long life or 
an extended period of obsolescence. A successful 
constructing company of energy and experience will 
then consider the next machine to follow while 
selling the former to the airline operating companies, 
80 preventing anyone else from stepping in for some 
years. Correct timing is even more important in 
the case of the aviation engine, since the design and 
development of an entirely new engine absorbs 
a longer period than that of the prototype aircraft, 
and the engine must be ready before the aircraft. 

It was, perhaps, more easy to ensure engine avail- 
ability for civil transport aircraft in the period 
between the two wars, because the high-duty 
piston engine already existed in military form. 
In this role, its basic teething troubles were largely 
overcome before being adapted to airline use; 
although civil operation always brought out other 
weaknesses not apparent in military service, princi- 
pally due to engine hours accumulating more rapidly 
and the demand, by the airline operators, for longer 
running time between maintenance periods. The 
Viscount and the Britannia are, in fact, two good 
examples of the point I am trying to make. Both 
are fitted with propeller turbines (the Rolls-Royce 
Dart and the Bristol Proteus III, respectively) 
which have not been ordered for any military air- 
craft. Therefore, these engines start from scratch 
in airline service ; and, already, the Britannia has 
had to commence flight trials with an earlier type of 
engine (the Proteus II), to avoid the delays in 
awaiting the much-improved Proteus III. 


CENTRIFUGAL VERSUS AXIAL COMPRESSORS. 

You will have heard queried, and criticised, the 
effort which has been put into the development of 
the axial-compressor type turbo-jet, as distinct 
from the apparent lack of interest in the centrifugal 
compressor. The original Whittle engine had the 
latter type, and a very simple and attractive engine 
it was. But aviation engineering, above all other 
branches of engineering art and science, is never 
static; and it was inevitable that engines offering 
greater power and improved fuel economy would 
almost immediately be demanded. Since, by virtue 
of its working principle, the outside diameter of the 
centrifugal compressor is larger than its air inlet, and 


because it is not practicable to add more than one | 


extra stage (making two stages in all) due to the 
serious loss in efficiency in the cramped bends 
between the stages, it will be apparent that the 
possibilities of developing farther the centrifugal- 
type turbo-jet had limitations. 

The air inlet of the axial compressor, because the 
air is not turned radially in its course (as in the 
centrifugal type) largely determines the overall 
diameter of the engine. The axial is, however, 
somewhat longer than the centrifugal, because it 
has a greater number of work stages. 

For a given engine diameter, the axial com- 
pressor takes in much more air than the centrifugal 
and, therefore, produces greater thrust per square 
foot of frontal area. Further, the efficiency of the 
axial is better than that of the centrifugal; and this 
contributes to improved fuel consumption, since less 
power is needed to drive the axial than the centri- 
fugal for a given pressure ratio and air consumption. 
The higher pressure ratios practical with the axial 
also give superior specific thrust—up to a maximum 
ratio of about 8:1. In specific terms, the thrust 
per square foot of frontal area of a centrifugal 
engine is between 400 and 460 lb., whereas that 
of an axial is now better than 1,200 lb. 


The specific weight (the weight per lb. of thrust) 
was, at first, lower for the centrifugal than for the 
axial, later becoming similar for both types; but 
the axial type now has the lower specific weight. 
The centrifugal is inherently more robust—the 
many blades of the axial rendering it more liable 
to damage by the entry of foreign bodies, which 
may either reduce compressor efficiency or be catas- 
trophic to the whole blading. The cost of the 
two engine types, in terms of man-hours, is somewhat 
different and is much in favour of the centrifugal. 
The large number of blades in the average axial 
compressor (1,500 to 2,000) is the reason for this 
disparity. But there is hope that new methods of 
production will be evolved, to reduce considerably 
the present effort required for their manufacture 
to the close tolerances necessary for aerodynamic 
efficiency. Also, it is possible that further research 
and development may point the way to obtaining 
more work per stage, so that fewer stages and, 
therefore, less blades will be necessary for a given 
pressure ratio. Despite the greater production 
effort needed for the axial, its better performance 
fully justifies the extra cost. 


IMPORTANCE OF RESEARCH EQUIPMENT. 


An important matter is that of making available 
adequate testing equipment in order to calibrate 
the turbo-jet at simulated flight conditions. Since 
the turbo-jet is less flexible in its operation than the 
piston engine and depends so much upon forward 
speed for improving its propulsive efficiency and, 
therefore, fuel economy, the aircraft in which it is 
fitted must fly at considerable altitude in order to 
reduce aerodynamig “‘drag”’ to the minimum and 
so permit very high speed. But since an aircraft 
is not always available for engine flight-testing, 
an altitude chamber is necessary to operate the 
engine at simulated altitudes up to, say, 60,000 ft. 

Such chambers are enormously expensive, because 
it is not only necessary to reduce the atmospheric 
pressure but also the temperature—to about 
— 75 deg. C. Further, the air must be dry, other- 
wise the whole tunnel and engine would be covered 
or filled withice. It is doubtful whether an altitude 
chamber for engines having a maximum sea-level 
thrust of, say, 15,000 lb. could now be built for less 
than 3,000,000/., which is a very large sum for any 
individual firm to provide; and while we have, 
so far, done without this equipment, its need is 
becoming more and more urgent for our military 
requirements alone. The Americans already have 
such facilities—at some individual firms, but princi- 
pally provided by the National Advisory Committee 
for Aeronautics (N.A.C.A.), at the Lewis Flight 
Propulsion Laboratory, Cleveland. It is only our 
native ingenuity and ability to improvise, and to 
develop engines more rapidly than any other 
country, that has kept us ahead in gas-turbine 
performance and technique; but this may not 
always hold, when a large and rich nation like 
America can put so much effort and expenditure 





into the provision of elaborate facilities. 


THE DESIGN AND OPERA- 
TION OF DUNSTON ‘“B”’ 
GENERATING STATION.* 


By A. Howett and J. B. Jackson. 
(Concluded from page 804.) 


Siaceina AND Fou.ina. 


Soon after the first boiler was brought up to 
full load, slagging occurred on the first row of gener- 
ating tubes, starting at the rear furnace wall and 
gradually spreading forward along the under surface 
of the tubes. This tended to increase the super- 
heated steam temperature, and on several occasions 
it was necessary to reduce load to bring this 
temperature down to the designed figure. The 
general slagging of these tubes was greatly reduced 
by attention to the correct setting of the Bailey 
air/fuel ratio controller and by adjustment of the 
rear tertiary air supply to keep the high-temperature 
combustion zone well down in the furnace. The 
modification of the superheater temperature control 
also allowed more excess air to be carried, so reducing 
the temperature of the furnace exit gas. Both 
units are now relatively free from this slagging 
trouble, although it is necessary to carry more 
excess air than the designed figure. A particular 
instance of slagging is of interest, since or One Occa- 
sion this was attributed to false readings on the 
steam-flow/air-flow meter. A modification had 
been made to the reheater centre wall which 
resulted in increased air leakage into the reheater. 
As the air flow is measured by means of the gas 
pressure drop across the economiser, the air flow 
recorded at the economiser became disproportionally 
greater than that in the furnace. This resulted in 
a higher temperature of the furnace exit gas than 
was intended and led to slagging in the geverating 
tubes. Any further occurrence of this trouble 
has been prevented by checking the steam-flow/ 
air-flow meter against carbon dioxide readings taken 
on an Orsat apparatus twice a day. During the 
period when the slagging problem was most severe, 
attempts were made to clear the accumulations 
by means of water lancing. This proved to be a 
difficult operation due to the positioning of the 
galleries and inspection ports in relation to the slag 
accumulations. Nevertheless, it did meet with 
some success and this method of on-load cleaning 
has to be carried out occasionally up to the present 
time. 

The automatic sequence-operated soot-blowers, 
consisting of eight furnace blowers and twelve 
superheater blowers, were at first operated com- 
pletely once per shift, but signs of erosion were 
later discovered on the superheater tubes. The soot- 
blower nozzles were therefore changed to a modified 
type, giving a different angle of blow, and the 
soot-blowing routine was cut down to one complete 
sequence a day for all blowers, except the furnace 
blowers, which were operated once a shift. This is 
giving entirely satisfactory results. Choking of the 
rotary air-heaters occurred on both units shortly 
after they were commissioned, but this was cleared 
successfully by the application of a 10 per cent. 
solution of soda ash and subsequent water washing. 
The fouling was attributed to the initial operating 
conditions and the lack of soot-blowers. Soot- 
blowers have since been fitted to the gas-exit side 
of the heaters and, judging by subsequent inspec- 
tions, are proving to be very effective. Although 
provision for air by-passing is provided on the 
rotary air-heaters, so far this has not been used 
because of the need for a hot-air supply to the mills 
during initial operation. Trouble was experienced 
from an accumulation of dust in the reheater-gas 
by-pass duct, which prevented satisfactory operation 
of the damper. This was overcome by fitting 4 
hopper to the base of the duct and providing a chute 





with a damper to the main economiser hopper. 
The damper is operated once a day, which effectively 
clears away the dust. 

* Paper entitled ‘‘The Design and Operation of 
Dunston ‘B’ Generating Station, with Particular 
Reference to 50-MW Turbo Alternators Unitised with 
Reheater Boilers,’’ read before a joint meeting of the 
Institutions of Mechanical and Electrical Engineers 0° 
Friday, October 24, 1952. Abridged. 
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A serious position arose shortly after the boilers | bolt type with x in. ‘‘ Klingerit ” between the faces. | the electrostatic precipitators was below expectation. 
were commissioned, owing to repeated failures of| All the joint failures to date have been on the| This was borne out by the fact that it became 
hand-hole joints on the topping economiser outlet | reheater outlet-pipes, and the rate of failure has | necessary to fit new wearing plates to both induced- 
box. These hand-holes were originally fitted with| been unduly severe. Since the units were commis- | draught fans after 7,500 hours’ running in the case of 
stainless-steel sheathed asbestos joint rings, and| sioned, nine joints on one unit and twenty on the | one unit and 4,400 hours for the other unit. Consider- 
the opinion was held that the failures were due to} other unit have failed; of these, three have been| able modification was carried out on one unit to 
temperature changes brought about by the operation | second failures. If this present trouble persists,|improve the gas-flow distribution through the 
of the reheater-gas by-pass damper and defective | a system of tightening the bolts to micrometer gauge | precipitator, and an improved type of discharge 
joint seats. Because of the critical plant shortage | will be introduced, followed by further tightening | electrode was fitted to ensure a more uniform electro- 
at that time, it was felt that experiments with| after a period of steaming. It was apparent after| static field. The effect of these modifications 
different types of joint ring could not be undertaken | some months of operation that the performance of | remains to be determined. 

TABLE I.—Tests on Unit 5 and Unit 6 Boilers. TABLE II.—Unit 6 Turbine Tests at 40 MW and 50 MW..| TABLE III.—Unit 6 Condenser, Air Ejector and Pump 
Readings. 
és | Unit 5. | Unit 6, Test number .. 1 | 2 ra 
* Power factorat altersstor terminals, _ Unit 5, | Unit 6 
0-79 0-82 : 
Duration, hr. J 6 2 pA output “by standard 
Coal. — analysis, per cent — — a kW : " .| 40,318 50,352 Test number | 1 | ° 

Moisture .. : ; 3-71 8-88 ses in 8 re. ransformer mn 250 

Moisture 7 sts] gS 28-29 | {makers cud, BW nn oi? a Alternator terminal lo load, kW | 40,140 | 50,250 

Fixed carbon or sal 53-56 44-94 ernator terminal output, R 0,7 of 

mee ee Oe Se a) 13-62 17-89 | Power input to exciter a alter- | 2 “an _presture,'t La hs 

| 100-00 | 1 peewriia = pe ens metered), | "y ” two columns, in. of mercury 0-93 1-01 
| | 00-00 _ P pump ( , 20 20 Corresponding temperature, deg. F. | 76-7 | 79-3 
Gross calorific value (as received), | Alternator net “output for purpose |  Gier ammenetaens, don. F. — | 77-0 79-5 

B.Th.U. perlb. ... “s .+| 12,335 10,980 of test, KW 40,140 50,250 Airc and vapour temperature leaving | 
Gross calorific valué (ash and mois- Alternator net output at 66 kV, kw 39,810 49,820 condenser East deg. F 61-0 64-9 

ture free), B.Th.U. per Ib. .| 14,920 14,990 Turbine condensate weighed in Air and vapour tem: 4 
Net calorific value, B.Th.U. per Ib. 11,865 10,487 weigh-tank, Ib. per hr. 302,857 378,140 condenser West, deg. F. ng | as | 72-9 
Coal fired, Ib. per hr. : .| 43,860 50,174 Steam used by "one air ejector M Condensate temperature leaving ‘| : ‘ 
Evaporation, Ib. perhr. .| 881,850 380,020 (makers’ figure), Ib. per hr. -| 1,150 1,150 condenser, deg. F. 76-1 78-4 
Evaporation per Ib. of coal, lb... 8-706 7-554 | Leakage of river water into conden- Circulating ‘water inlet tempera- ‘| ; 
Superheater outlet pressure, lb. per sate, lb. perhr. .. Nil Nil ture, deg. 51°5 50-8 

sq. in, gauge a4 xa im 624 620-5 Turbine stop-valve steam rate for a Circulating water outlet tempera: | 
Superheater ontlet tomgueetonn, purpose of test, lb. per hr. 301,707 376,990 ture, deg. F. 65-9 68-9 

deg. } 858 856-8 Turbine steam consumption rate for . Circulating water rise ‘temperature, 
Economiser inlet pressure, 1b. per nn nahh cn Ib. aed = ae 7-516 7-502 eg. ‘ 14-4 18-1 

sq. in, gauge : 744 696-5 essure fore combined stop- . a). 

Feed-water temperature at econom- | valve emergency valve, lb. persq. Chesietiog * sete wnt (caleulated), 27,700 27,050 

iser inlet, deg. F. | 851 347-7 in. gauge . . 636 630 Circulating water outlet, in. of |” ‘ 
Reheater inlet pressure, Ib. per sq. | Temperature before combined stop- mercury vacuum 7 19-44 11-14 

in. gauge .. : 149 159-0 valve emergency valve, deg. F. 854 846 Air Ejector ( B). 

Reheater inlet temperature, deg. F. 562 555-5 Pressure at high-pressure turbine Steam pressure— 
Reheater outlet temperature, deg. F. 871 861-2 outlet (high-pressure heater No, 3 Stage 1, Ib. per sq. in. gauge 599 592 
Total heat in superheated steam tapping), lb. per sq. in. gauge 127-0 161-2 Stage 2, Ib. per sq. in. gauge 595 587 

above feed-water, B.Th.U. perlb, | 1,114-9 1,119-7 Temperature at +. hee tur- Stage 3, Ib. per sq. in. gauge 595 598 
Heat realised per Ib. of steam in bine outlet, deg. F 563 568 Vacuum in Stage 1, in. of mercury 28-45 29-00 

reheater, B,Th.U. per lb. : 157-5 156-4 Pressure at intermediate-pressure Stage, 2, in. of mercury 24-50 26-70 
Heat realised in reheater per Ib. of turbine inlet, lb. per sq. in. gauge 117-2 148-0 Steam used (makers’ figure), Ib. per 

stop-valve steam, B.Th.U. per lb. 144-4 145-5 Temperature at intermediate-pres- hr. 1,150 1,150 
Total heat realised in boiler and re- sure turbine inlet, deg. F. 857 853 Extraction Pump (West) ; i ; 

heater per lb. of stop-valve steam, | Pressure drop between high-pressure Water delivered, Ib. per hr... £02,857 378,140 

B.Th.U. per lb. 1,259°3 1,265-2 turbine outlet and intermediate- Suction, in. of mercury "2 "25-2 
Total heat realised per Ib. of coal, pressure turbine inlet, lb. per sq. Discharge pressure, 1b. per sa. in, 

B.Th.U. .| 10,960 9,557 _ a as i we 9-8 18-2 gauge if . 29-0 30-2 
Net calorific value of coal, B.Th.U. Temperature of feed-water leaving Current input, amp. 48 59 
. endo ea - -| 11,865 | 10,487 —_—— heater No. 3, iii an Boiler Feed- Pump. 

hermal efficiency of boiler and re- eg. e.  .. 7” = = ‘ af Ww 1 d,1 

heater (based on net calorific — —- = ee 0-98 1-01 pag ee ees ates = rae 

value), per cent. ae 92-4 91-1 urbine exhaust,in.ofmercury .. . ° i ¥ 
Gases at air-heater outlet-— Total heat of stop-valve steam, og pressure, | i. per sa. in. ‘ 894 860 

Mean temperature, deg. F. ea 279 301 B.Th.U. perlb. .. ae --| 1,485°7 1,481-5 Current input, amp. 99 109 

Carbon dioxide, per cent. 11:3 9-6 Heat of feed-water, B.Th.U. per Ib. 305-8 318-4 
Overall thermal efficiency of unit 6 ot 50 megawatts (on Total heat of steam above feed- 

gross calorific value)— water, B.Th.U. perlb. .. 1,129-9 1,113°1 
Overall thermal efficiency of unit based on net Total heat of steam at high-pressure OPERATIONAL EXPERIENCE. 
generated output (test conditions), percent. .. 31-40 turbine outlet, B.Th.U. perlb. ..} 1,307-0 1,304-2 , : — 
Overall thermal efficiency of unit based on elec- Total heat of steam es During a week-end shut-down in the initial stages 
ricity generated (for direct comparison wit! pressure turbine inte i i i i j 
pene A ae oer A — — Las 1,456-1 1,452-9 | Of operation a slight fouling was heard in the inter- 
Overall thermal efficiency based on electricity Reheat KA steam passing through saci sain mediate-pressure cylinder while one of the machines 
sent out (for direct comparison with station | reheater, . i i 
returns), po cent. : = 29-61 | High-pressure No. B heater bled’ a the barring ge ar, owing to part of the 
| steam as percentage of stop-valve — _ shrouding on the fifth and sixth rows of the spindle 
- steam, per cen! ee " ° . ° 
seed ahr =  atgp-valve esi . having become detached and damaging rows 4, 5, 
and therefore a new type of cap, designed for . oe, Se ee 5 ral . : 138-9 137-8 | and 6 on the intermediate-pressure cylinder. This 
welding to the header box, was fitted to the hand- heat, BTR, po ve steam plus 1,268-8 1,250-9 | Shrouding had been fixed by light riveting on to the 
holes of both the main and topping economisers. To | Turbine heat congumption 6 ‘as run,” one ual blade-tip tenons and subsequent brazing. 4 final 
facilitate inspection, the penultimate hand-hole at on . . ’ machining operation to provide a smooth ©*‘ rior 
each end of each header box was left as designed, | Stop-valve pressure, per cent. | - - Re had, however, unduly weakened the attachment. 
but was fitted with a cupro-nickel serrated-ring joint. Sitcaain.eam 35-13 +0: 06 | At the first opportunity, the first six rows of both 
This modification overcame the trouble successfully 4 drop through 1 reheater iets ae intermediate-pressure turbines were renewed with 
and no further failures have occurred. Lowanmaas i cies, ot . shrouding having more generous riveting and 

The pipes conveying the steam to and from the la -_. ES Par +0-28 +0-60 | brazing, and with the final machining operation 
reheater are 22 in. and 30 in. in diameter respec- ee | atone Se, Sent omitted. 
tively. The reheater outlet-pipe divides into two condensate and feed-water circult, During the first annual overhaul of one unit, 
pipes of 22 in, diameter at a point before the inter-| ue,‘ beg Pragya — 0-19 _9.0g | modifications were carried out to reduce wear on a 
mediate-pressure cylinder, and carries steam at a/| Total correction, per cont. a : +0-57 +0-77 | labyrinth-gland strip due to the vertical expansion 
pressure of 135 Ib. per square inch and a temperature | "WING "She SerkWh. oor. 9,590 0456 | Of the feet of the high-pressure cylinder being 
of 865 deg. F. All joints are of the fixed flange and | greater than that of the bearing pedestal. This 

TABLE IV.—MONTHLY PERFORMANCE—JANUARY-DECEMBER, 1951. 
—- January. | February.| March. April. May. June. July. August. |September.| October. | November.| December.| Total. 
a | 

Unit 5. 
Kilowatt-hours generated, millions 33-887 23-609 31-997 1-251 4-051 19-617 35-105 87-625 34-428 31-781 87-444 83-817] 324-6 
Kilowatt-hours sent out, millions 32-488 22-371 29-991 1-185 3-964 18-672 $2- 35-024 82-161 29-916 35-179 81-771 305-7 
Coal per kWh sent out, ib. 1-01 1-01 1-02 1-00 1-10 1-04 1-03 1-06 1-05 1-03 1-04 1-05 1-04 
Gross calorific value, B, Th.U. per Ib. 11,603 11,678 11,908 11,975 11,187 11,180 11,233 10,715 10,978 11,174 11,180 11,026 11,245 
Heat rate, B.Th.U. per kWh sent out 11,697 11,769 12,109 11,998 12,327 11,675 11,528 11,362 11,575 11,556 11,632 11,540 11,644 
Thermal efficiency, percent. 29- 29-0 “4 28-5 27- 29-2 28-6 30-0 29-5 29-5 29-3 29-6 29- 
Unit availability, per cent. 91-1 69-0 84-7 3-3 18-7 59-4 93-2 99-2 92-5 83-2 99-2 88-2 73°7 

Unit 6. 
Kilowatt-hours generated, millions - 31-140 33-685 24-792 36-758 Hae 33-115 28-333 _ 35-061 38-322 33-871 85-370 354-4 
Kilowatt-hours sent out, millions 29-366 31-745 23-297 34-685 22-569 30-931 26-489 _— 32-854 36-004 32-001 +250) 333-2 
Coal per kWh sent out, ib. 1-02 1-0 1-00 1-00 1-02 1-02 1-06 - 1-04 1-02 1-02 1-04 1-02 
Gross calorific value, B. Th.U, per Yb. --| 11,671 11,878 11,861 11,476 11,104 11,023 11,418 _ 10,889 11,083 10,992 10,919 11,282 
Heat rate, B.Th.U. per kWh sent out ..| 11,929 12,199 11,888 11,413 11, 341 11,252 12/1 27 _ 11,347 11,271 11,179 1,307 11,549 
Thermal efficiency, per cent. iy 28-6 28-0 28-7 29-9 80-1 30-3 28-1 _ 30-1 30-8 80-5. 80- 29-5 
Unit availability, per cent. 85-9 98-2 67-5 99-1 64-5 90-2 79-6 — 96-1 99-5 91-7 93-6 80-2 
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involved the lowering of the feet at the high-pressure 
exhaust end and the raising of the shaft at No. 1 
bearing. After the unit was put back into commis- 
sion and full load on the machine had been reached, 
further trouble was encountered in the form of a 
failure of the high-pressure front-thrust pads. 
Examination showed that the intermediate-pressure 
back-thrust pads and the low-pressure front pads 
were also ‘‘ wiped.”” The failure of the high-pressure 
front-thrust pads was eventually overcome by 
increasing the oil supply to the thrust block and 
reducing the clearance between the steady bearing 
and the shaft, to prevent by-passing of the oil from 
the thrust block. A contributory cause for the 
failure of the high-pressure front-thrust pads 
was the drooping of the steam end pedestal due to 
temperature differences between the front and back 
of the pedestal. To counteract this the pedestal 
was lagged with asbestos board, and a tapered 
liner was temporarily fitted in the high-pressure 
thrust-block. The wiping of the intermediate- 
pressure back-thrust pads and the low-pressure 
front-thrust pads was explained by the locking of 
the semi-flexible coupling between the intermediate- 
and low-pressure thrust pads. To prevent a recur- 
rence of this trouble, an increased clearance was 
given between the tooth faces of the coupling, and 
the oil float in the low-pressure thrust block was 
increased. 

Tests on the system showed that the time lag 
between failure of the main oil pump and the 
steam-driven standby oil pump picking up was 
excessive, and resulted in the oil pressure at 
No. 8 bearing falling nearly to zero and the power 
oil-pressure being reduced to such a low value 
that the emergency stop-valve closed. This time 
lag was decreased by re-positioning the orifice in 
the steam-supply line and increasing its diameter, 
while to ensure sufficient oil supply to the bearings 
a head tank was fitted to the main bus delivery line. 
Subsequent stationary tests have shown that this 
head tank will maintain a satisfactory pressure at 
all bearings for a period of approximately 2 minutes. 
Satisfactory operation of the pump has been 
attained when the pump and pipe-lines are thor- 
oughly warmed through, but tests made when the 
pump and pipe-lines are cold resulted on one 
occasion in complete failure and, in all other tests, 
relatively slow pump acceleration. For this reason 
it has been decided to install a small direct-current 
motor-driven emergency lubricating-oil pump and, 
in the meantime, the stand-by pump is run con- 
tinuously on the regulator by-pass to keep it 
turning round slowly and in a warm condition. 
To overcome the difficulty that the coarse ash 
fines and dust, when mixed with water, take up a 
concrete consistency and will not flow by gravity, 
further water drainage units have been installed 
at the bottom of the bunker. This corrects the 
previous tendency for the contents when discharging 
to be too wet at the bottom and too dry at the top. 

During 1951 the availability of one unit was 
73:8 per cent. and of the other 80-2 per cent. 
On the first unit the greatest outage apart from the 
annual overhaul was due to turbine thrust trouble 
and amounted to 9-5 percent. On the second, it was 
caused by pipework joint failures and amounted to 
6-1 per cent. The annual overhaul of each unit 
took about five weeks, during which period the 
modifications to the boilers for superheat tempera- 
ture control were carried out. It is expected that 
this can be reduced to three weeks. 


PERFORMANCE ““ESTS. 


Numerous tests, which ha.e veen conducted over 
periods up to two weeks, show that the plant will 
operate consistently with an overall efficiency of 
at least 29-5 per cent. based upon the kilowatt-hours 
sent out. Tables I to III show the results of a 
test during which as much simultaneous information 
as possible was obtained on the boiler, turbine and 
condensing plant of Unit 6. During this test a bad 
bout of slagging occurred owing to the nature of 
the fuel and the boiler had to be operated with 
60 pex cent. excess air. Even under these condi- 
tions the efficiency of the whole unit was 29-61 per 
cent. Since these figures are not typical of the 
boiler’s performance under test conditions, figures 
obtained on Unit 5 boiler have also been included 
in Table I. 





The monthly performance figures for both units 
are shown in Table IV. The total electricity 
generated on one occasion exceeded the product of 
the maximum continuous rating and hours gener- 
ating. This is the result of the high rate at which 
the machines may be loaded and unloaded, and of the 
fact that they are capable of running for extended 
periods at loads above the maximum continuous 
rating. 

It is not uncommon for the ash content of the 
day’s coal sample to vary within the range of 
11-8 to 21 per cent. from day to day, and operating 
experience suggests that similar wide changes occur 
in the fusion properties of the ash. The variations 
in furnace conditions are shown by the fact that the 
carbon dioxide had to be reduced to 9-6 per cent. 
during the tests shown in the tables, whereas the 
average for the month was 10-9 per cent. 


CONCLUSIONS. 


The authors consider that during the second half 
of 1951 Dunston ‘“‘ B” station was operated at or 
near its optimum efficiency of 29-7 per cent. One 
of the most successful features of the plant has 
been its flexibility in operation. Running up a 
machine and loading it has proved no more difficult 
than with a straight cycle and, if necessary, full 
load can be attained in a little over 14 hours after 
a shut down of about five hours. Operating 
experience has shown that further economies in 
capital and operating expenditure could be obtained 
by omitting the partition wall between the boiler 
and turbine, and by bringing the boiler and turbine 
control points closer together. Where, however, 
wide variations in the properties of the fuel are to 
be expected, the boiler furnace demands closer 
attention than can be given from a remote oper- 
ating room. Most of the shorter outages—which 
aggregated an appreciable amount—occurred be- 
cause the detail design or workmanship of pipe 
joints was not up to the required standard. For 
instance, owing to the manufacturing situation 
flanged valves had to be accepted instead of those 
with welded ends. There is also a pressing need 
for more attention to detail in making the joints 
and in pulling up the bolts of such high-pressure 
bolted joints as have to be used. 

The owners considered high availability to be so 
vital to success that they began to brief the engi- 
neers who were to operate and maintain the plant 
almost as soon as the orders were placed. Unitisa- 
tion cannot, in fact, be fully successful unless all 
parties, including the manufacturers, realise that 
they have undertaken and make the necessary 
changes in their established practice. The conclu- 
sions to be drawn from the performance figures are 
that unitised generating plant can be controlled so 
closely that test conditions and test performance 
can be realised in commercial practice. 





SIZE DISTRIBUTION AS A 
QUALITY FACTOR OF 
BLAST-FURNACE COKE.* 


By J. Taytor and J. D. Gitcurist. 
(Concluded from page 807.) 


ATTEMPTED CORRELATION WITH FURNACE 
PERFORMANCE. 


From the point of view of furnace performance 
it is more desirable to be able to characterise the 
size distribution in the simplest way than to attempt 
to isolate the factors which contribute to that 
distribution. Since the size distributions are all 
of the same type, any method of determining mean 
size may be used for comparison purposes. The 
simplest empirical method of characterising the 
spread is to give the ratio of screen sizes between 


which say 5 per cent. and 95 per cent. of the|P 


material is retained. A slight modification of the 
latter which seemed to offer certain advantages was 
to adopt a certain standard size ratio and record the 
percentage of undersize material outside this ratio 
as ‘‘fines.”” For the majority of cokes in this 
country the problem is one of excess fines rather 
than excess of large coke and the method proposed 








* Read before the West of Scotland Iron and Steel 
Institute on Friday, October 24, 1952. Abridged. 





has the advantage of expressing spread in terms of 
that excess. 

The method then was to plot the screen analysis 
on the special Rosin-Rammler graph paper, read 
off from the straight-line portion the screen size 
at which 5 per cent. is retained and divide this by 
the chosen size ratio. This gives the lower screen 
size and the percentage passing this screen size is 
expressed as fines. A standard ratio of 4-0 was 
chosen as representing a quality which was ap- 
proached but not surpassed within our experience, 
In this case the Rosin-Rammler relation is used 
purely and simply as a tool, a convenient means of 
arriving at the 5 per cent. retained screen size by 
extrapolation. The lower screen size was often oif 
the linear portion of the graph but that was of little 
consequence since close screening at the small sizes 
is easy and there is therefore no difficulty in inter- 
polation. It will be observed that this method of 
characterising spread is similar to that commonly 
used in which the percentage of material below an 
arbitrary-chosen screen size, usually 1 in., is 
described as fines or breeze. Here the screen size 
is related to the size distribution of the coke. 
Because so many cokes are similar in size, the prac- 
tical difference is usually small but the method does 
allow for the occasional coke which differs rather 
markedly from the normal in size. The data given 
in Table I, page 806, ante, are repeated in Table IIT 
on the new basis. 


TABLE III. 





“ Fines,’’* 


Sampling 
Coke. per cent, 


Mean Size, 
Position. in. 








A, Grizzly 
B.F. bin .. 
Drum test. . 


A; Grizzly .. 
Drum test. . 
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Cc Grizzly .. 
BF. bin .. 
Drum test. . 
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* Fines are as defined in the paper, i.e., the percentage of under- 
- _— outside the sizes included in the standard size ratio 
(S8.S.R.). 





The hope was entertained for a time that the 
correlation could be attempted through controlled 
experiments. A modern blast furnace, however, 
consumes an enormous tonnage of coke and the 
hope was not realised. Failing this, the normal 
fluctuations of furnace performance had to be 
accepted. There was also the comparison of the 
results of different furnaces but the variables intro- 
duced by different furnaces, raw materials, etc., 
were so complex as almost to rule out this line of 
approach. Two furnaces of identical dimensions 
and virtually identical operating conditions, how- 
ever, were available, and it was considered that com- 
parative data on these might yield useful informa- 
tion. Tests were run over a period of from four 
to five weeks on two separate occasions at these 
two plants. The periods may seem short but, even 
so, the work involved made a severe call on the 
sampling and testing facilities of the plants con- 
cerned. Great stress was laid on the sampling 
rocedure as inadequate samples could vitiate the 
whole test. Also since regularity of quality could 
be an important factor, frequent samples were 
desired. The procedure followed was to take shift 
samples, each sample consisting of six increments 
each of about 50 lb. The sampling point was on 
the belt immediately after the grizzly, this being 
considered the most convenient and reliable position. 
Full screening analyses, down to } in. size, were 
carried out and then the appropriate drum test 
performed on charges made up in aliquot propor- 
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SIZE DISTRIBUTION OF BLAST-FURNACE COKE. 


Fig. 3. VALUE OF FINES ON COKE‘A, ON SUCCESSIVE SHIFT SAMPLES. 
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Fig. 4. VALUE OF MEAN SIZE ON COKE‘A) ON SUCCESSIVE SHIFT SAMPLES. 
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Fig. 5. VALUE OF FINES ON COKE ‘DON SUCCESSIVE SHIFT SAMPLES. 
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Fig. 7. FREQUENCY DISTRIBUTION OF MEAN SIZE 
ON SHIFT SAMPLES AT OVENS. 
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tions of the various sizes. The size grading of the 
product was that to be expected after the blast- 
furnace bin. Direct sampling at the bin was ruled 
out on account of the physical difficulties of sampling 
there and the care necessary to ensure reliable 
samples. At each plant, however, it was possible 
on a separate occasion to have bin samples taken 
over a period of one week and these results con- 
firmed those obtained above. 

The ore : coke ratio was chosen as the measure of 
furnace efficiency. A period of one week was con- 
sidered the minimum for which figures were reliable. 
These are given in Table [V together with the 
average weekly values for the coke tests. Both 
furnaces operated most consistently during the test 
periods except during part of the first test at plant A 
when other factors caused a change. Under these 
circumstances no positive correlation with furnace 
performance was possible: only the negative con- 
clusion could be drawn, that the observed variations 
in coke quality were insufficient to affect furnace 
Operation. This does not preclude the possibility 
thet a wider range of variation might have an effect. 
Although the range of the average values shown 
in Table IV is small, the shift values are, of course, 
much more variable. These are illustrated in 
Fivs. 3 to 6, on this page, for a short period at each 
plent. Figs. 3 and 4 show the values of mean size 
and fines for coke A,, after equivalent drum break- 
down on successive shift samples. Figs. 5 and 6 
show these values for coke D. The values are a 
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Fig. 6. VALUE OF MEAN SIZE ON COKE‘D'ON SUCCESSIVE SHIFT SAMPLES. 
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Fig. 8. FREQUENCY DISTRIBUTION OF MEAN SIZE ON 
SHIFT SAMPLES AFTER EQUIVALENT DRUM BREAKDOWN, 
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after a change in the handling system without any 
apparent effect on furnace operation. The only 
































20 — factor which might possibly correlate with the 
' slight but probably significant difference in opera- 
, tion is the regularity’ factor. This is best illus- 
! - trated by mean size/frequency curves. These are 
f ~~ Coke’A, shown in Figs. 7 and 8, on this page, for the shift 
i = CokeD’ samples of the two main test periods. Fig. 7 shows 
M15 ni the frequency distribution of mean size on shift 
oe H samples at the coke ovens and Fig. 8 the fre- 
¥ quency distribution of mean size on shift samples 
z ' 
5 : TABLE IV. 
3 = 
e) 
wa f Coke After Drum Test. 
e..) Furnace 
> 1¢ 1 Period, Performance, 
¢ i Week Ending |  yean Size, Fines, eS 
= 4 H in, per cent, ‘. 
» rt ‘ 
a 7 a 
xy H 1 Plant A. 
2 .. 2 8.1.49 2-42 8-8 1-74 
3 : } 15.1.40 2-34 8-6 1-79 
zs fad 5.2.49 2-50 9-6 1-86 
, 4 19.4.49 2-42 6-4 1-87 
i 26.4.49 2-39 7-2 1-91 
ia 3.4.49 2-59 6-6 1-88 
if 10.4.49 2-46 7:4 1-94 
LB Plant D. 
i/ 29.149 | 2-47 8-7 2-36 
I : 2: oe ae 
2. . . 2-42 
£0 i 3-0 3:5 19.2.49 | 2-57 7-3 2-41 
ran Mean Size X In. 26.2,49 | 2-55 7°3 2-42 
7 21849 | 2-67 7-8 2-48 
; ; 28.8.49 2-58 7-5 2-45 
measure of the regularity of coke quality which 4.9.49 2-70 6-2 2-45 
. : . 11.9.49 2-70 5+7 2-44 
itself could possibly be a factor in furnace perform- 18.9.49 2-66 5-9 2-48 
ance. The graphs showed, however, that the con- B.F. Bin Sample. 
sistency of the size characteristics varied little from Plant A. 
week to week. 2448 | 2-45 | 6-5 | 1-94 
Turning now to a comparison of the two furnaces Plant D. 
referred to in Table IV. There arises the question 20.6.50 | 2-4 | 5-7 |___ 2-44 


of the assessment of performance, which is a vexed 
one, even for conditions so nearly identical as those 
represented here. Since operation was so very 
regular in each case, it sufficed to obtain a valid 
basis of comparison for any typical operating 
period. Fortunately, complete thermal and materials 
balances have been carried out in each for the 
one-week periods indicated in Table IV, so that 
comprehensive data were available on which to 
base a comparison. Consideration of these data 
showed that, because of the similarity in conditions, 
the performance could be fairly covapared on the 
basis of the carbon rates and top-gas CO:CO, ratios. 
These are shown in Table V. Again we are faced 
with a difference so small as to be of uncertain 
significance. If the coke-quality factors given in 
Table IV are considered, there is nothing to choose 
between the two cokes. At plant A the mean size 
was greater over the greater part of the test period, 
but this dropped to the same value as for coke D 





Note——The amount of breeze screened out after the blast- 
furnace bin was about the same at each plant, namely, from 3-5 
t> 4-0 per cent, 








TABLE V. 
| | 
Coke. ! Carbon Rate. | CO : CO, Ratio, 
-| Cwt. per ton of Pig. 
Ay ; 12-5 2-34 
D 12-8 2-45 





after equivalent drum breakdown. From these it 
can be seen that, at the coke-oven de-breezing 
screen, the mean size of coke D is much more con- 
sistent than coke A, but much of this difference is 
eliminated after breakdown in the handling system. 
This leaves no more than the possibility that con- 
sistency of size grading is a factor in coke quality. 
Typical shatter indices for the two cokes have been 





given in Table II, on page 807, ante. Here again 
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there is nothing to indicate any marked difference 
between the two cokes. 

The lack of positive conclusions was disappoint- 
ing, not least by reason of the work involved even 
in such limited trials. Nevertheless, the investiga- 
tion appeared worth recording for two reasons, 
namely, the data accumulated on a wide slection 
of cokes and a fuller appreciation of the problem 
of the correlation of coke quality and furnace 
efficiency. The cokes examined were from every 
major coking area in the country and while the 
mean size varied considerably there was less varia- 
tion in the dispersion factor than had been antici- 
pated. If small changes in the dispersion factor 
are not reflected in blast-furnace performance it 
follows that, for a large number of cokes, it is not 
an important variable, i.e., for comparative pur- 
poses. If small changes are important, large 
samples are absolutely essential in order to obtain 
accurate values. On the whole, the data relating 
to furnaces A and D tend to support the former 
view. This must not be taken to imply that close 
sizing is not important; that is accepted. Nor is 
the fact overlooked that there are cokes with dis- 
persion values much worse than that of the major 
group which would certainly be expected to give 
poor results in the blast furnace. It is only sug- 
gested that for many British cokes the values are 
so similar that it is not an important factor in com- 
paring those cokes for blast-furnace use. 





ANNUALS AND REFERENCE BOOKS. 
Mechanical World Year Book, 1953. 


Emmott and Company, Limited, 31 King-street West, 
Manchester 3. [Price 3s. 6d. net.) 


A NEW chapter on spring design, contributed by Dr. 
W. R. Berry, M.Sc., M.I.Mech.E., is the chief feature 
of the latest edition of this hand-book. It deals almost 
wholly with statically-loaded springs, for the design 
of which Dr. Berry gives a number of charts and—in a 
book of this size—comparatively full information. 
He covers ferrous and non-ferrous materials suitable 
for springs, and the design of tension and compression 
springs made of round wire, rectangular-section com- 
pression springs, helical torsion springs and flat springs. 
The rest of the book contains the customary sections 
on, for example, inventions and patents, gas-turbines, 
machine tools, mechanical press work, plastics, gears, 
and light alloys. There is also a number of useful 
tables of weights and measures, screw threads, toler- 
ances and fits, physical properties of materials, etc. 





Who’s Who in the Motor Industry. 


Compiled by ROLAND C. BELLAMY, A.M.I.Mech.E. and 

Cyrus ANDREWS. Roland C. Bellamy Publications, 

Saint Mary’s Gate, Grimsby, Lincolnshire. [Price 

278. 6d.) 

To embark upon the production of what is, in effect, 
a directory of the motor-car industry is an undertaking 
requiring courage as well as a capacity for close appli- 
cation. It may be that others have felt the desirability 
of such a compilation, but have shrunk from the task 
of making and publishing it ; but now that it is avail- 
able, assuredly the industry should be grateful and 
should see to it that the venture does not languish 
for want of support. The main sections are those 
containing particulars of firms, with the names of 
their principal executives; individual biographies, 
to the number of well over 2,500; associations and 
professional institutions ; and the Press, both national 
and specialised, dealing with the motor-car industry 


and its associated industries. Other sections, possibly 
interesting rather than positively significant, are those 
listing the ‘‘ biographies”’ according to the schools 
from which they emerged, and biographical details about 
““motor journalists, editors, etc.” The book is a 
valuable addition to the ranks of current reference works. 





Fire Protection Year Book, 1953. 


Compiled by GEOFFREY F. D. PraTr. Thirteenth 
edition. Benn Brothers, Limited, Bouverie House, 
Fleet-street, London, E.C.4. [Price 12s. 6d., post free}. 


As was the case with previous editions, the subject 
matter in this now well-known Year Book is divided 
into a number of comprehensive sections, each dealing 
with a particular phase of fire fighting or fire protection. 
The present, 13th edition, contains eight such sections, 
the first constituting a directory of all the public fire 
services in the British Isles, and the second a directory 
of salvage corps and industrial and private fire brigades 
in the United Kingdom. The third section relates to 
fire services of the Commonwealth and Empire, and 
the fourth deals with Government departments con- 
cerned with fire protection and fire engineering. Section 
V contains particulars of associations, institutions and 
societies interested in, or actively connected with, fire 
fighting and fire prevention, while the last three 
sections are encyclopedic in nature. Section VI 
deals with ‘‘ Fire Brigades, Fire Protection and the 
Law,” and Section VII with ‘Civil Defence,” and 
both are by Mr. Peter Pain, M.A., barrister-at-law. 
Section VIII which is concerned with fire-engineering 
data, has been revised by Mr. Wallace E. Whitehouse, 
M.B.E., M.Sc., Hon.M.I.Fire. E. The Year Book 
ends with a desk diary and includes also lists of suppliers 
of fire service and safety equipment, a classified direc- 
tory of such equipment, and one of trade names. 





F.B.I Register of British Manufacturers, 1952-53. 


Published for the FEDERATION OF BRITISH 
INDUSTRIES, 21, Tothill-street, London, S.W.1, by 
Kelly’s Directories, Limited, 186, Strand, London, 
W.C.2, and Iliffe and Sons, Limited, Dorset House, 
Stamford-street, London, S.E.1. [Price 42s. including 
postage.) 
Tuts is the 25th edition of the F.B.J. Register, though, 
as it was not published during the war, its usefulness 
to British industry and commerce, and to those of 
overseas countries also, extends over a longer period 
than the quarter-century. The format that has proved 
so satisfactory in the past is retained, as is the arrange- 
ment of the contents. The principal feature is a 
classified Buyers’ Guide in which over 6,000 member 
firms of the Federation are listed under more than 
5,000 alphabetical trade headings. The introductory 
information, and instructions on how to use the 
Register, are given in French and Spanish as well as 
English. The addresses, telephone numbers, etc., of 
the member firms are given in full in the Addresses 
Section, together with a brief indication of their more 
important manufactures. Another section of the 
Register gives particulars of trade associations, and 
others deal with brand and trade names and with trade 
marks. Each section is provided with a projecting 
guide tab, to facilitate quick reference. 








Courses IN HicHER TECHNOLOGY.—The London 
and Home Counties Regional Advisory Council for 
Higher Technological Education have issued Part IT 
of their Bulletin of Special Courses in Higher Technology, 
1952-53, giving particulars of advanced courses avail- 
able in the spring and summer of 1953 at technical 
colleges in London and the Home Counties, and 
schools of the University of London. Copies may be 
obtained from the secretary, Regional Advisory 
Council, Tavistock House South, Tavistock-square, 





London, W.C.1, price 1s. 6d., post free. 


TRADE PUBLICATIONS. 


Heavy-Duty Fans.—Keith Blackman, Ltd., Mill Mead- 
road, Tottenham, London, N.17, have sent us a copy ot 
publication No. 25, illustrating their Tornado fans. 
More than 40 fans and installations are described. 

Lubricating and Cutting Oils.—We have received from 
Marine and Industrial Lubricants, Ltd., Algeria House, 
Bury-street, London, E.C.3, an illustrated brochure 
describing the production and application of Morola 
lubricating and cutting oils, and containing tables of 
data on oils and greases and recommended grades for 
particular engines. 

Flight-Refuelling Equipment.—We have received from 
Flight Refuelling Ltd., Tarrant Rushton Airfield, Bland- 
ford, Dorset, a brochure describing their flight-refuelling 
equipment and giving details of the components used, 
some of which are applicable also to other purposes. 

Metal Fixings for Insulating Boards.—The Metal 
Fixing Association, 32, Queen Anne-street, Cavendish - 
square, W.1, have issued a code of practice and manual 
for lightweight metal fixing systems for building linings 
and ceilings. 

Builders’ Plant.—George Pike, Limited, Equipment 
Works, Alma-street, Birmingham, 6, have sent us a 
catalogue, No. 52, of road signs, lighting sets, roadmen’s 
huts, barrows, pumps, pulley blocks, shovels, rakes, etc, 

Winding Wires.—British Insulated Callender’s Cable’ 
Ltd., Norfolk-street, London, W.C.2, have sent us a 
publication dealing with the manufacture and properties 
of their “‘Bicalex’’ winding wires, which are insulated with 
a synthetic enamel of the vinyl acetal base type. 

Electric Cables.—A pamphlet received from British 
Insulated Callender’s Cables Ltd., Norfolk-street, London, 
W.C.2, deals with their ‘‘ Bestos ’ A.V.C. (asbestos 
varnished cambric) cables, which permit conductor 
temperatures up to 85 deg. C. to be sustained. 

Thread-Rolling Machine.—The Adam Machine Tool 
Co., Acme Works, Waverley-road, St. Albans, Herts, 
have published an illustrated booklet describing a 
hydraulic thread-rolling machine manufactured by 
Thommens Watch Company, Waldenburg, Switzerland, 
for whom they are sole distributors in the United King- 
dom. The machine, for production work. will handle 
pieces up to 48 mm. in diameter. 


Motor-Control Equipment.—A booklet giving particu- 
lars of the standard contactor-type starters and special 
assemblies which they manufacture for the control of 
machine tools has been published by Allen West & Co., 
Ltd., Brighton, 7. 


Street-Lighting Control Switch—A pamphlet describing 
the ‘* Rhythmatic ”’ control switch which they manufac- 
ture for the control of street lighting has been received 
from the Automatic Telephone and Electric Co., Ltd., 
Strowger Works, Liverpool, 7. 

Machine Tools.—H.E.B. Machine Tools, Ltd., 5-17, 
Haverstock-hill, Chalk Farm, London, N.W.3, have 
published a number of illustrated catalogues and instruc- 
tion manuals in respect of their production, tool-room 
and hydraulic copying lathes, as well as other machine 
tools. The company are the sole distributors in the 
United Kingdom and Commonwealth for machine tools 
constructed by H. Ernault-Batignolles, France. 

Lighting Fittings—We have received four illustrated 
broadsheets from Courtney, Pope (Electrical) Ltd., 
Amhurst Park Works, Tottenham, London, N.15, 
describing the lighting equipment they manufacture for 
commercial and industrial use. In particular, they 
describe fittings made for use in conjunction with 
Frenger ceiling panels. 

Aluminium Casting Alloy.—Alar Ltd., a technical 
association of light-alloy refiners, 3, Albemarle-street, 
London, W.1, have sent us a data sheet, describing 
the properties and characteristics of the low-expansion 





casting alloy for pistons to specification B.S. No. 
1490 : LM-13. 


END OF THE ONE HUNDRED AND SEVENTY-FOURTH VOLUME. 
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BESTOBELL 


(REGD. TRADE MARK) 


PROVEN PRODUCTS FOR THE ENGINEER 


STEAM VALVES - = = 
GAS, WATER, OIL & SLURRY 


PIPES 
PACKINGS - = = 


ASBESTOS SPECIALTIES 


THERMAL INSULATION - 


HOSE a ee ee 
BELTING - - - - - 


PIPE JOINTINGS 


PIPE SCREWING 


HEAT & FIRE PROTECTIVE 
EQUIPMENT 


‘* BESTOBELL ”, ‘‘ VICTOR”, 


*“ VICTOR ” stainless steel seated valves for main, auxiliary 
and processed services. 


NEWMAN-MILLIKEN Parallel Plug Lubricated Cocks. 
No glands—cannot jam. 


For steam, water, slurries and all industrial applications. 
‘** BESTOBELL ” SAFETY PACK for the highest steam 
pressures and temperatures. 


Asbestos millboards, cloth, webbings, tapes and sheetings of 
all descriptions. ‘“* BELFRY B”’ heat resisting and insulating 
Asbestos sheets and mouldings. 


Insulating materials and an experienced staff of coverers 
carried at all of our branches. 


Suction and Delivery Hose of all types and for all purposes. 


‘**BESTOBELL” Friction Surface Belting and “* VEE” 
Ropes for the heaviest duties. 


““ BESTOBELL ” Sheet or Cut Joints and “ TRETITE” 
Jointing Compounds for all services. J.21 Sheet and 
** TRETITE ” (Red Label) Compound for hot hydrocarbons. 


Tons of “ TREFOLEX” Cutting Compound are used 
yearly by pipe fitters and maintenance engineers. Less 
Labour. Less wear on dies. Clean threads. 


Asbestos suits, clothing, blankets and shields. 


““TRETITE ”, ‘‘ TREFOLEX’’, ARE REGISTERED TRADE MARKS 


EMERGENCY 24-HOUR SERVICE FOR THE ENGINEERING INDUSTRY 


Our 24-HOUR SERVICE SCHEME provides that all hours of the day or night, Sundays 
and Bank Holidays included, you can “ RING BELL’S” for urgent maintenance supplies. 
A dated register of Telephone numbers will be supplied free on request. 


The ‘** BESTOBELL ” organisation is at your service. 





BELL'S ASBESTOS AND ENGINEERING LIMITED 


BESTOBELL WORKS 


(phone: SLOUGH 25151) SLOUGH, BUCKS 
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PAGE PAGE PAGE AGE PAGE PAGE PAGE 
Abbot Eng’g. Co., Ltd... 16 | British Ermeto Corp., Cradley Boiler Co., Ltd. 3 | Fraser, eriasien & Leeds Eng’g. & ae Parsons, C. A., & “, a Anti- a coatatte 
Abbott & Co. (Newark), ‘= ‘a ” Craven Bros., Crane Divi- Ltd. 13 lic Co., Ltd. .. Ltd. 18 : 7 
Ltd. British Steam Specialties, sion, Ltd. 57 | Gandy. , Ltd. 51 Leeming _— Ltd. 52 | Passe, J. F., & Co. 4 suak, za, .. 44 
sdameon, Joseph, & Co., i ae a os Crockatt, We & Sons, Gens Electric Co., Ltd. 30 Levy, B., 61 Philips Electrical Ltd. 2| T *tersail & Sons, Ltd... 61 
57 | British Thomson-Hous- td. 54 | Gleniffer Engines, Ltd... 54 Lloyd, F. i, & Co., Positive Lock Washer Taylor & Hubbard, Ltd. 54 
F . Ms achine Tool Co., ton Co., - Cover vir | Crofts (Engineers), Ltd. 52 | Goddard & Smith 59 Ltd. <<. Co., Ltd. 53 | Taylor Industrial Clutches 53 
td. Cover v | British Timken, Ltd. .. 27)|Crosby Valve & Eng’g. Grafton Cranes, Ltd. 68 Lloyd’s Sawmills . 59 | Procter Bros. “(Ww ire- Thomas & Bishop, Ltd. 68 
Alexander, Geo. H., Ma- Brookes & Adams, Ltd. 54 Co., Ltd. 11 | Guest Keen Baldwins Lockers (Metal Perfora- works), L 10 | Thomas, Richard, & Bald- 
chinery, Ltd. 59 | Brown, E. G., & Co., Crossley-Premier Engines, Iron & Steel Co., Ltd. 32 tors), Ltd. 45 | Pump Unit, Mita. 57 wins, Ltd. .. Cover 11 
Armstrong. Stevens & oo" a x i) Ltd. 61 | Hall, J. & E., Ltd. .. 47 | Lowmoor Best York- Radiovisor Parent, Ltd. 48 Thompson, John (Wol- 
Son, Ltd. 63 | Brown-Jackson, David, Crosthwaite Furnaces & Harcourt, David, Ltd... 3 shire Iron, Ltd .. 63 | Railway, Mine & Planta- verhampton), Ltd. 
Asea le sctric, Ltd. Cover vi Co., Ltd. ~~ Nes Scriven Machine ane Harvey, G. A., & Co. Luke, H., Sha; « 57 tion Equipment, Ltd. 42 Cover VU 
Automatic Coil Winder Browning’s Electric Co., Ltd. 61 (London), Ltd. .. 17) McCalls Macalloy, Ltd.. 8 | Reavell & Co., Ltd. 12| Thornycroft, John I., & 
& Electrical — Ltd. Darwins, Ltd. .. 21] Heap, Joshua, & Co., tag Publishing Renold & Coventry Chain Co., Ltd. 9 
ment Co., Ltd. 64| Brush Electrical Engi- Davidson & Co., Ei... 7 a - ct ae , Ltd. 2 Co., 40 | Tonks, John, & Co., Ltd. 61 
gt Products. neering Co., Ltd. 13 | Dawson & Downie, Ltd. 61 | Heenan & Froude, Ltd. 59 McKechnie Bros., Ltd. 14 meee Dictate Ltd. 65 Tube Products, Ltd. . 46 
Co., rs 7 | Bryce Weir, Ltd. 58 | Delta Metal Co., Ltd. .. 62 | Henley’s, W. T., + ane Macrome, Ltd. .. 9 | Reyrolle, A., & Co., Ltd. 41)| Turbine Furnaces, Co., 
aa, Ww. G., Ltd. || 48| Burton Griffiths & Co., Douglas, Lawson & on., Works Co., Ltd Massey, B. & S., Ltd. 14 | Rice & Co. (Leeds), Ltd. 1 Ltd. .. a 
Barclay, Andrew, Sons Ltd. ; Ltd. 68 | Herbert, Alfred, Ltd. 11 & or Mavor & Coulson, Ltd.. 43 | Rodgers Bros., Ltd. .. 61] Tungum Co., Ltd. . 3 
&Co. Ltd. . 15 | C.A.V., Ltd. Pa Cover 11 | Dow-Mac (Products), Hilmor, Ltd. Metallic Valve Co., Ltd. 58 Royce, Ltd. 61 | Varley Pumps & Eng’g. Ld. 8 
Barimar, Ltd. . 6 | Cashmore, John, Ltd... 55 Ltd. .. 64] Holden & Brooke, Ltd.. la Metropolitan - Vickers Rushton, Edward, Son & — Edgar, & Co., 
Barry, Henry, & Cook, Chamberlain & Willows 68 Drysdale & Co., Ltd. 39 | Holland, B. A., Eng’. Electrical Co., Ltd. .. 34 Kenyon 67 a 
Ltd. 63 | Chapman & Hall, Ltd... 2 | Edwards, F. J., Ltd. . 66 Co., Ltd. 7 ..  6|*Morris, Herbert, Ltd. .. 62 | Russell, Newbery & Co., Victatilic Co., Ltd. 28 
Begg Cousland & Co. Ltd. 5 | Cleveland Bridge & Eng’g. Electro "Dynamic Con- Hudswell, Clarke & Co., Moss Gear Co., Ltd. 49 Ltd. 62 | Wakefield, C. C., & Co., 
Bell, H. (Machine — 0., Ltd. struction Co., Ltd. 56 me. 2 | Motor Rail, Ltd. 57 | Ruston & Hornsby, Ltd. 26 Ltd. 
Lid. 66 Climax Molybdenum Co., English Electric Co., Ltd. 24 Hughes, Geo. H., ” Ltd.. 52 | Mulberry Co. 67 | Saunders . s Co., Ltd. 15 Walter’s | Heavy Plant 
mals ‘Asbestos & Eng’ g., ” of Europe, Ltd. English Steel Corporation, Hunt, Thos., & Sons, Ltd. 63 Neill, Jas., & Co. (Shef- Serck, H. O., Ltd 57 (Bath), Ltd. .. om 
; Cover Iv | Cohen, George, Sons & Ltd. .. se ee Igranic Electric Co., Ltd. 33 fiel id), Lt id. 62 Sheet’ Hotei Specialties, Ward, Thos. W., Ltd. 
dee. John, Ltd. .. 58 Co., Lt 63 & 67 | Evans, Frederick W., Integral, Ltd. 56 | Newbury Diesel Co., Ltd. 61 Ltd. 6 36, 58, 67 & 68 
Bennis Combustion, Ltd. 68 | Cole, Henry ‘ “& Co., ia... saat .. 57 | Jenkins, Robert, & Co., Nitralloy, Ltd. .. 58 Simmons & Hawker, a. < Wellman Bibby Co., Ltd. 62 
Berrick Bros., Ltd. oo! ae Ltd. 13 | Fenner, J. H., &Co., Ltd. 61 Ltd 19 | Oakey, John, & Sons, Simplifix Couplings, Ltd. 9] Wellman Smith Owen 
Birlec, Ltd. 4 Conveyor & Elevator Co. Ferodo, Ltd. 50 Johnson & Phillips, Ltd. 38 Ltd. .. a .. 60 | Smedley Bros., Ltd. 53 Eng’s. Corpn., Ltd. .. 10 
Blackburn, Thos., , & Sons, (1936), Ltd 4 | Fiorentini, Ing. F. & Co. 50 | Keith Blackman, Ltd.. 17 | Opperman, 8. E., Ltd... 59 Soag Machine Tools, Ltd. Whittle, T., & Sons, Ltd. 10 
Ltd. 2 | Cooper Roller Bearings Flexo Plywood Indus- ay — Britain), Ormerod Engineers, Ltd. 60 66 & 67| Whyte & Collins, Ltd. 15 
Booth, Joseph, & Bros... 5 Co., Ltd. 3 tries, Ltd. 25 Co., Osborn, Samuel, & Co., Spencer Bonecourt, Ltd. 58] Wickman, Ltd. .. 29 
British Aluminium Co., Cox, Long (Importers), Fowler, John, ‘& Co. Kitchen Z “Wade, 56 Ltd. 51 | Steele & Cowlishaw, Ltd. 64 — F., & Co., 
Ltd. ; ae Lid. 64 (Leeds), Ltd. 37 | Korting Bros. oth Lia. 60 | Ozalid Co., , Ltd. 2 ' Stream-Line Filters, Ltd. 8 Ltd. . 54 
No better Machine than a “RICE” hydraulic 
riveter is obtainable. Years of trouble-free 
service. Constructed throughout of toughened 
or Alloy CAST STEEL with phosphor-bronze | 8 
se pre 3 —— work. age are 
thoroughly filled. ates positively nipped 
— when closing rivet. Speedy and HYDRAULIC ENGINEERS 
nt. 
Telegrams: “PRESS, ais ae by sy ev os 7530S 
Code: ABC, 5th and 6th Editio 
Makers of Pumps and Accumulators, Riveters 
(Fixed and ea —— oo Renee — London Office : 
Forming, etc resses for ing Cotton, Weol, 
Fibres of all kinds, and Light Steel Scrap. Lead 49 QUEEN VICTORIA STREET, E.C.4 
Pipe Extrusion Presses and Plant. Telephone: City 7546 
drillin 
tapping 
reaming 
boring 
spotfacing 
countersinking 
This robust machine embodies in design and performance 
all the latest developments of modern machine tool 
Practice, and is a worthy addition to the well-known 
Kerry range. 
This Model incorporates: No. 3 M.T. spindle; 9 speeds 70- 
1500 r.p.m.; totally enclosed Gear Box; lever operated gear 
change ; power feed ; 44 in. dia. column ; adjustable table. 
Manufactured by 
9 Cc 
ongratulations 
GRANGE ROAD, LEYTON to our 
Parent Company 
(ENGINEERING) COMPANY LTD 
= Tel : Leyt 5041 
distributed by peaiooa machine tool merchants 
—_ — an — oe — 
lil 
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CHAPMAN AND HALL ‘ 
Just Out 
DESIGNING BY PHOTOELASTICITY MAJOR FAULTS ON POWER SYSTEMS 
by by 
R. B. Heywood pu.p., A.c.£.1., M.I.MECH.E., A. G. Lyle, M.SC., M.I-E.E., M.I.MECH.E. 
Size: 83" x 5%” 414 pages 150 figures 22 plates 65s. net Size : 84° x 54° Seen 100 figures sae 
TENSORS | HANDBOOK OF 
IN ELECTRICAL MACHINE THEORY a - ipa 
ited by 

ad O. W. Eshbach = 
W. J. Gibbs, D.sc., M.LE.E. Second Edition = 

Size : 83° x 54° 256 pages 36 figure 30s. net Size : 83" x 54" 1322 pages Numerous tables and figures 80s. ner 

37 ESSEX ST. LONDON W.C.2 
































3) X-RAY MACHINES FOR INDUSTRY 





PHILIPS ELECTRICAL L> CENTURY HOUSE SHAFTESBURY™ LONDON wee 














Writing The 
Technical Report 


THIRD EDITION 
By J. R. NELSON 


Professor Emeritus of English, 
College of Engineering, 
University of Michigan. 


In this third edition of his very successful book, 
Professor Nelson sets out the fundamental prin- 
ciples and procedures ef technical report writing. ° 
He suggests a method of approach to the task of Th e D up lex Ozap rint er 
writing a report, emphasizing the need for de- 
veloping a method of production that will give 





: ‘ Te combines copier and developer in one 
satisfactory results with a minimum of effort. compact machine, tee by one NOTE THESE ome 5} 
He is less concerned with incidentals of form person who sits in comfort simply © [he operator sits, avoiding fatigue an 


feeding in the sheets. The result is  @ All controls are within easy reach. 












and convention, than with basic principles and perfect, finished Ozalid prints; quicker, © Delivery of prints at fant of machine facta 
procedures. cheaper and easier than ever before. * psc high’ intensity, na pressure mercury 
—— vapour arc tube ensuring even illuminatio® 
STH hee throughout the whole printing width. ‘ 
356 pages 9 x 6 38s. 6d. © Oe ree ne 
/ slipping and wear. 
- - Faster printing and immediate dry copies. 
Obtainable from all booksellers = = |i |. Teg iccotM _--—4 
| Please forward full details of the Duplex Ozaprinter 
McGRAW-HILL PUBLISHING COMPANY, LIMITED, ” post THIS COUPON NAME q..cccccccrececccscnnccccsocnsaneseenee snoden cee socccssccenseee cosees ove oes cop eeeel 
© Bic tlle Nine np ann oe |||! ein “daemernenaae 
McGraw-Hill House, 95, Farringdon Street, London, E.C.4. To the OZA LID co pref? NDORESServscsssseesnseerngeennstsnsseennseesnsennennaneennnenne sit 
62 LONDON WALL §$% ____ ewvcecccccccccccccccccccccccce seccccccccesccccccccccocscceeccocscccss css sseer ee 
LONDON E.C.? 





Branches and Agency Stockists throughout the U.K. & Eire 
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Split 


COOPER 


Write for catalogue. 








right down to 
the shaft 


SPLIT 
ROLLER BEARING 


for easy installation 





and simple 
maintenance. 
1HE COOPER ROLLER BEARINGS CO. LTD. — KING’S LYNN — Ren inuprte 
Telephone: King’s Lynn 2500 and 3113 Telegrams: Bearings, g’s Lynn. 











E.O.T. CRANES AND CRABS 














_ UP TO DELIVERY 
25 TONS 6-12 
CAPACITY MONTHS — 
f kers 
BER thre ce 4 quarters 
~ of a cents 
CRADLEY BOILER COMPANY LIMITED 
WALTER’S HEAVY PLANT (BATH) LTD CRADLEY HEATH, STAFFORDSHIRE, ENGLAND 
Crane & Gen, Engineers STUART WORKS BATH Tel. No. : Bath 2246/7, 60132 TELEPHONE: CRADLEY HEATH 6203 



























Owing 
to 
Pressure 


PRESSURE 
POUNDS PER 
$Q.1NCH 


Tungum 
ALLOY 
















ON et 


sui 


The new David Harcourt Monogauge, modern in 


appearance and equally advanced in its internal 


§ construction, is suitable for most industrial applica- 
ste of tions, requiring pressure indication, 

‘tating Let us discuss your requirements. 

ercury 

nation 


DAVID HARCOURT LTD 


Linkula Works, Coventry Road, Birmingham, 10. 


idl ustries “ai 








TUNGUM COMPANY LIMITED 


Brandon House - Painswick Road ~ Cheltenham - Glos. 











@ 188-20 
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GONVEYOR-ELEVAT 


BULL BRIDGE WORKS, 








Telephone No. : 2779, 


Accri ngton 9 Lan cashi 4 re, Telegrams : ‘‘ Conveyor "’ Accrington. 


SPIRAL CONVEYORS, 
BUCKET ELEVATORS, Etc. 
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j. F. Passe & Co. ji, 


(Sole Partner: JAS. F. PASSE) 





( OIL STORAGE 


INSTALLATIONS 
DESIGNED & ERECTED 


























( 
A 
oF \w 
» $ La 
Specialist Contractors ‘ 
w the Air Minsey, oD DAO O74 PATTERN MAKERS Huis 
Admiralty and the lead- COILS AND FITTINGS PATTERNS FOR STA 
ing Oil Companies for STRUCTURAL STEELWORK : 


) 
; ALL BRANCHES OF ENGINEERING ) 
a quarter of a Century. AND DEPOT EQUIPMENT IDE, 





SoooocoooooooooooooooooSoooooSOooSS 





ALTERATIONS and REPAIRS TO EXISTING PATTERNS ¢ § ANI 
TD 7 

SIMMONS & HAWKER L™ » 8 8.12 FORBES PLACE, PAISLEY! 
SOUTHDOWN WORKS « POINT PLEASANT » WANDSWORTH + LONDON - S.W.18 | Telephone — PAI. 2553 BR 
TELEPHONE © VANDYKE 440! 0 FLE 
a) Yoooooocooccoecooecoooooseseooooooooooecoooooooooooooosce! ine 













MACHINE TOOL APPROACH Tio SURFACE we 
HARDENING % 











p r be) d u ¢ t Shock absorber piston rods. 


Pp r oF Cc e Ss Ss — surface to }” of each 
end. 
sutput 1,000 x 6}” or 700 x 9" 


rods per hour. 


WOFK COSE 11136. to 0.204. per rod 


e lant Birlec 25 kW progressive 


induction hardening 
machine. 
Handsomely beating the specified production 
rate, this Birlec surface hardening unit delivers straight, 
scale-free, uniformly treated piston rods which 
require no further finishing operations. 
Automatic control ensures constant, high quality 


Above : Feeding work into automatic hardening machine. ‘ : 
without skilled labour. 


Left : Hand ted t haft hardeni hine. : : : : : 
ee ee Other advantages of Birlec induction heating ‘machine 
tools’’ (now installed in many mass production plants) 


are outlined in Publication No. 78C. May we send a copy ? 


I RLEC LimMtioeTeEe oD 


ERDINGTON + BIRMINGHAM 24 
Telephone: EAST 147i (9 lines). Telegrams: Birlec, Phone, Birmingham 





comes: au es i we BE SS 


INDUCTION 
& HEATING 
DIVISION 


SM/8.666c. 
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) Winding 600 
h.p. stator. 
The illus- 


tration also 
shows re- 
wound rotors, 





GRAngewood 4003 (4 lines) 


When electrical equipment 
gives trouble is the time to 
*phone Browning’s. Nowis the 
moment to note their number. 
have specialised 
in electrical repairs for over 


Browning’s 


30 years and they work for 
many “industrial giants ” in all 
parts of the country. They 
really do understand your 
urgency for quick efficient 
work, 


Our industrial 
tweeny, although 
extremely 
busy building 
commutators, ; 
still welcomes () 


BROWNING’S ELECTRIC 
Co. LTD. 


BOLEYN CASTLE, GREEN STREET 
UPTON PARK, LONDON, E.I3 


Telephone: GRAngewood 4003 (4 lines) 


enquiries. He 

also makes well- 
designed 

soldering irons. 














@ GUARANTEED FOR 2 YEARS 
@ 60 DAYS FREE TRIAL 


WEIGHT 2 Ib. 14 ozs. 
(MADE IN }’ SIZE ONLY) 


+150 Ibs; WORKING PRESSURE 
STAINLESS STEEL VALVE AND SEAT 


IDEAL FOR USE ON UNIT HEATERS 
AND ALL OVERHEAD PIPE LINES 


@ WRITE NOW FOR }” TRAP FOR TRIAL 


BRITISH STEAM SPECIALTIES LIMITED 
FLEET STREET LEICESTER 
(STOCKS HELD AT ALL DEPOTS) 






































We will be glad to estimate 
for any wire structures or 
articles to your own 

es specifications, including:— 
) aS ‘ 
Aaa ci ea é Machinery Guards 
NV Vr v " — a 
CANS va ty ey = @6=—-—sRRooflight Guards 
AY} YAXWAY) NV . h 
ih) 


Mavs % Ks 
a} 1 aie {i Window Guards 
Ny . e 
, | Wire Enclosures for 
storerooms, etc. 


Elevator Enclosures 
BEGG, COUSLAND & CO., LTD 


(FORMERLY WM. RIDDELL, COUSLAND & CO., LTD) 
SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 





























im 


We are makers of all types of cnn 
and fitting-out Cranes. 


The Crane illustrated is typical; it Is 
of 15 tons capacity, has a two-speed 
hoist and independent motors for 
Loads of I5 tons can be 
lifted at a radius of 48ft. and lighter 
loads at increasing radii to 3 tons at 


he ft. radius. - 


& BROS. 


LEEDS 


each motion. 











JOSEPH BOOTH 


RODLEY 
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HOLLAND/S.L.M. 


ROTARY AIR & GAS COMPRESSORS 
& VACUUM PUMPS 


Sizes and Capacities to meet all requirements 
and conditions of service 3 to 8000 cu. ft./min. 


WERRERE Eee an 


The 


For continuous day and night duty. 





necessary to 


Purposes. 





THE 


B A HOLLAND ENGINEERING INDUSTRIAL AIR HEATER 
a * 


QUICK DELIVERIES CAN BE ARRANGED. 


co. LTD., 


Technical Offices: LINDO LODGE, CHESHAM, Bucks. || >4 EET 


isons tine niin Seninns Cees, Chetan, | BRANDON ROAD, LONDON, N.7 Tel : NORTH 2245/8 
50 WELLINGTON STREET, GLASGOW, C2 _—s Tel: CENTRAL 5323 


Works: SLOUGH, BUCKS. 

















Zephair Heater rapidly provides any 
required, degree of temperature, 
using no more fuel than is absolutely 


eliminated and heat losses quickly made good 
by air re-circulation. Zephair Heaters save 
the initial expense and maintenance costs of 
boilers, piping etc. and provide thoroughly 
efficient economical heating for all industrial 


Please write for details 


BIRMINGHAM ~- BRISTOL © CARDIFF - LEEDS. Also at MANCHESTER * NEWCASTLE * NOTTINGHAM 

















thermostatically controlled 














maintain it. Cold areas are 





























Ai 


WANSON LICENCE 









METAL SPECIALTIES LTD § Man 









§U 

















BARIMAR and Scientific Welding are Interchangeable 


HERE are brief notes of guaranteed jobs carried out on the spot by the 
Barimar “Flying Squad” Repair Shops. They tell of resource, rapidity and 
saving of time and money. 


Europe’s Mightiest Oven . .. Sailed as Scheduled . .. 


; : ee “ 4 . 
hg aa gy Ay penalty ph Baad A South American car steamer in pang 4 Bee, 
“ Flying Squad ” saved the dey, welding hundreds of nee He ne, ——— gg nae Hg a a 
feet of seam in inner casting, with 800 rivet heads and Soltl e, Ba ‘ bn yi nag Mis ge agg feted 
several cast fron plates welded to steel casing. A rush beg et a Der a md, nnn | tie Pp 
job, but perfect to the last rivet. & guaranteed repair : 
















Giant Stone Crusher at Mountain Top restored te 
Service 


The | st Granite Crusher in Great Britain had 
broken down, It was at the top of a 1500 ft. mountain 
in North Wales, Work came to a standstill so Barimar 
was sent for. Barimar guaranteed to repair and 
strengthen the side member in situ. A “ Flying 
Squad " of Barimar Welders left immediately. Work- 
ing practically day ard pight the job was finished 
within the contract time of six weeks. Then the 
Crusher resumed work—24 hours a day, to catch up 
arrears, Truly a magnificent test for this Barimar 
Record Repair. 


The repair was 
completed in 6 
days. The owners 
saved hundreds 
of pounds in 
time and cost 
of replacement. Five Days versus Three Months. 

The main journal of a 30-ton crankshaft 12 in. diameter 
was broken. A new one was impossible under three 
months. A Barimar “ Flying Squad ’’ hurried to the 
North of England, making a perfect repairin five days. 


Breakdown Sunday—Ready Monday 


BROKEN PARTS,—Delwer or consign transportable parts 






BIRMINGHAM, 12: 116-117, Charles Henry Street Telephune: Midland 2696 MANC 

















Barimar’s “Flying Welders’”’ 
for Exceptional Emergency Jobs 


Familiar to Engineers and Industrialists Throughout the Land 


Without dismantling the engine of one of Britain's largest tractors, a Parimar “ Flying Squad” in Essex rcepairmd a sump under 
uifticult conditions, welding the drawbar lug at the same time. Repaired on Sunday the tractor was at work next morning. 


REPAIRS, large or small—in all metals—carried out in Barimar factories, are guaranteed repairs, lasting and dependable, CONSULT’ 
BARIMAR FIRST in all welding repairs. It's cheapest, quickest, most dependable. ‘eleryhone Barimar—they will advise you. 


BaARIMAR Ponta 
Tel : 
7D. RENown 2147-2148 Night 2148. Telegrams: “ Bariquamar, Walgreen, Londo’ 


NEWCASTLE-UPON-TYNK, 1; 64-66, The Close : Telephone 21055 GLASGOW, C.2: 134, West George Lane oo ae Telephone ; Central 47\'9 


THE WORLD'S SCIENTIFIC WELDERS : 







Terms 


5-ton Side Member of 8 ft. by 10 ft. 
Giant Guillotine, with clean break 
nearly 3 ft. long and a maximum 
thickness of 8 in. by 9 in. 





Thousands of Pounds Saved . . . 


The 15-ton head of a 1000-ton hydraulic press (producing electric cable) 
split completely in half, hy Se threatening aloss of thousands 


of pounds. A Barimar “ Flying Squad ” worked day and night till the job 
was finished, leaving the damaged part 25 per cent. stronger than new. 
Press has since been working splendidly. 

A Split Shearing Machine. . 

Engaged on work both urgent and vital this metal cutting machine in 
South Wales split in several places under the strain. A Barimar “ Flying 
Squad ” produced a Guaranteed Repair with record speed. Complimented 
by the owners on its perfection and expedition. 


to Barimar, first removing all fittings. Despatch carriage paid with sender's 
name and address on labels. Send advice and instructions by post. 


imar. , 22-24, Peterborough Road, 
FULHAM, LONDON, S.W.6. 


HESTER, 13: 67, Brunswick Street, Ardwick Telephone: Ardwick 273% 
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SUNBEAM ANTI-CORROSIVES 





are 


PLEASED TO ANNOUNCE _| | QUI PUROLATOR 


im metal-element filters 
| (FULLY PATENTED) 


na 4 "i For precision filtration 

NEW OFF ICES, WORKS and LABORATORY fe Wound from specially-formed wire by 

4 a patented process, the Purolator filter 

at ig oe spaces which are precision- 
: made. 


' CENTRAL WORKS, CENTRAL AVENUE | The completed element is permanent 


and has a smooth cylind- 


WEST MOLESEY, SURREY ft SE vical exterior which Is 


easily cleaned by the 


The opening of their 








Telephone: Molesey 4484 (5 lines) a = turn of a handle, 
= without in any way 
disturbing the 


’°Grams: Sunanticor, East Molesey 


filter or its pipe- 
connections. 


To avoid delay please address all enquiries to above The construction is highly effi- 

cient, non-choking, and gives per- 

fect edge filtration. The standard 
elements are made in brass, but 

other metals such as Monel metal or 
stainless steel can be used in quantity 
production, for fuel oil, lubricating oil. 
or other purposes. 


Compact: light: permanent: ‘cleanable’, 


AUTOMOTIVE PRODUCTS COMPANY LTD, 
LEAMINGTON SPA. 








Regd. Trade Mark 


D & Manufacturers of 


5/8 STRIPALENE FERROCLENE ALOCLENE 
- BRAZOCLENE FERROMEDE 


—-—BSUNBEAM ANTI-CORROSIVES LIMITED 


| Wages O LAO 
METAL ELEMENT FILTERS 

































‘Aeroto’ axial flow fan with fabricated 
steel adjustable blades. 










‘Sirocco’ reversible 
propeller fan. 






‘Sirocco’ forward 
bladed fan wheel 


MARK 







Sectional catalogues available on request. 


DAVIDSON and COMPANY LIMITED 





SIROCCO. ENGINEERING WORKS, BELFAST 








Home Depots: LONDON, MANCHESTER, BIRMINGHAM, LEeos, NEWCASTLE, GLASGOW, pCARDIFFE. 


Overseas representation in: Ceylon, India, Pakistan, South Africa, Rhodesia, East Africa, Malaya, Australia, New Zealand, tndonesia.' 




















INGATE PLACE, LONDON, SW8 TELEPHONE MACAULAY 101! 


**Stream-Line filters enable us to 
use first grade oil over and over 
again with a big saving in main- 
tenance charges—increased running 
efficiency and longer periods between 
overhauls. 40,000 other users are 
proving every day the value of 
Stream-Line filters in the trouble- 


free operation of diesel engines.” 


STREAM-LINE FILTERS L‘° 
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As part of the flood relief scheme of the Lee Conservancy 
Catchment Board in the valley of the River Lee, a new 
channel is being constructed, of which about one half is to be 
a culvert decked by Lee-McCall prestressed concrete beams. 
There are 512 beams, each having an overall length of 57 ft., 
giving a clear span between the walls of the culvert of 53 ft, 
Sin. The beams are of I-section, 30in. deep by 24 in. wide, 
each containing three ‘MACALLOY’ bars of Ifin. dia. 
After the beams have been placed in position, they are 
prestressed transversely in bays 20 beams wide, by ten 
gin. dia. ‘MACALLOY’ bars. 





Particulars are given in Bulletin No. 2 which is available 
on request. 





PRESTRESSED CONCRETE 











Engineer to the Lee Conservancy 
Catchment Board: M. Nixon,M.B.E., 
B.Sc., A.M.inst.C.E. Prestressed 
concrete beams made by Shockcrete 
Products Ltd. for the main con- 
tractors, Concrete Piling Ltd. 








SYSTEM 








McCALLS MACALLOY LTD. + TEMPLEBOROUGH ~- SHEFFIELD 





a ee 
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Fi I 
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Please note the new address: 


os: 


I 





‘WE’RE HERE... 


and to prove it!’ 


Thus with apologies to Mr. Max Bygraves, 
we paraphrase a famous phrase. Yes, we 
are at our new address and to prove 
it may we suggest that you ask us for 
further details of any of the well-known 
range of Varley pumps? And remem- 
ber--with our increased breathing space 
and facilities, we are now in a position 
to undertake structural sub-assemblies, 
steel plate fabrication, etc. Enquiries 


please ! 


VARLEY PUMPS & ENGINEERING LTD. 
FERRY LANE, BRENTFORD, MIDDLESEX. 


Telephone: EALing 1185/6/7/8. 
Telegrams: ‘‘ Paracyclic, Brentford, Hounslow”. 
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SLOW SPEED 


OIL ENGINES 


1000 TO 3000 H.P. 








CROSSLEY- PREMIER 








ENGINES L7?— 


SANDIACRE * NOTTINGHAM 


THE 
WBU 
NEWT cs 


MARINE & INDUSTRIAL 
DIESEL ENGINES UPTO 800H.P 














MACHINE CUT GEARS 


SPUR, BEVEL, WORM 
SPIRAL, RACK 
COMPLETE GEARS 


or 


CUTTING YOUR BLANKS. 


RODGERS BROS LTD. 


LONDON GEAR WORKS 

BLACKWELL STREET, 

BRIXTON ROAD, S.W.9. 
TeLepHone: RELIANCE 2851 (2 lines) 











PATTERNS 


WOOD AND METAL 


B. LEVY & CO. 


Osbert St., S.W.I. Vic. 1073 











DAWSON & DOWNIE 
CLYDEBANK LTD 
PUMPS 

FOR LAND and MARINE PLANT 


SEE ILLUSTRATED ADVERT., PAGE 76, Nov. 21 














THE NEW 


PENNER 


MARK 5 V-BELT 
for heavy drives 





Jj. H. FENNER & CO. LTD..HULL. YORKSHIRE 


SCRIVEN 





MACHINE TOOLS 


CROSTHWAITE FURNACES 
& SCRIVEN MACHINE TOOLS LTO 
Y NWORKS Leeos ¥ 


ORK STREET if 














EVERYTHING IN SHEET METAL WORK 





y 


AIRCRAFT 
AUTOMOBILE 
COACH AND 
BUS BODIES 
Municipal 
and other 
ALL-METAL 
Vehicle Bodies 





renee 


AND LIGHT ENGINEERING 











\ 





TELEGRAMS : 
BROMELPAR, SOUTHTOT 
LONDON 








N 


Refrigeration 


COLD 
STORAGE 


HEATING 


Conditioning 
MINING 











TELEP 
TOTT 


HONES: 
ENHAM 
2257, 2258,& 2259 


Springs & Spring Washers 
FOR ENGINEERING PURPOSES 
Manufactured by 
JOHN TONKS 
& CO. LTD. 
CENTRAL SPRING WORKS 


Furnace Hill, 
SHEFFIELD, 3 


Telephone : Telegrams: 
24679 SHEFFIELD TONKS, SHEFFIELD 














Electric Cranes 
of every type 


ROYCE LTD 


Loughborough 

















117, West = TOTTENHAM ECBrowna (ghd 


LONDON, N.17 





& SONS LTD. 


TATTERSALL 






BLAST FURNACE, 
STEEL FURNACE, 
STOVE LININGS. 


187, SOUTHFIELD ROAD, 
MIDDLESBROUGH. 
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BIBBY COUPLINGS 





THE WELLMAN BIBBY CO., LTD. 
PARNELL HOUSE, WILTON ROAD, 
LONDON, S.W.|I. 





MORRIS _ : 
| CRANES aR. 


"HERBERT MORRIS LTD 
¥ LOUGHBOROUGH 
SNCLAND 





~" TOOLS 





DIESELS 


5/120 H.P. 


rust newer, | | a al ECS MOTEL 
_the job in mind 


= LOCOMOTIVES \f ro . 


Designers and Builders RSd y “A 
of Steam, Diesel 
and Diesel-electric 
n . 

Z Locomotives 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 


LONDON OFFICE : 
120/122 Victoria Street, S.W.1 








atisesereghicsetl mae & Co. (Sheffield) Led. and obtainable from you 
Victoria 6786 Ri 


G. 116 








“, , . nothing but the BEST is good enough . . .” . 


MESSRS. ROLLS-ROYCE LTD. specified ‘DELTA?’ alloys (Brass 
and Bronze) for use in their “ DERWENT” engine units for 
the record breaking jet-propelled ‘GLOSTER METEOR” aircraft. 


for best results specify always: 





‘DELTA?’  non-rerrous METALS AND ALLOYS 





THE DELTA METAL COMPANY LTD. LONDON AND BIRMINGHAM 





_— 
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ene 
bron én the World 


By every test Lowmoor Iron proves its superiority. It is a material which for toughness, 
strength, ductility and resistance to corrosion is fully dependable and can justifiably be described 
as the best wrought iron made. Lowmoor Iron is especially suitable for heat treatment by 
annealing or normalising. No special preparation is required and it withstands repeated treatment 
without deterioration. 


%* Every length of Lowmoor Iron is stamped with a repetitive ‘“*Lowmoor’”’ inscription. 
When you order Lowmoor Wrought Iron make sure this brand is identified. 














ROLLED BARS,- HAMMERED BARS + PLATES + RIVETS - CHAINS 


LOWMOOR BEST YORKSHIRE IRON LID 
LOW MOOR -: YORKS 


BARRY 
ELEVATORS 


BARRY, HENRY & COOK, LTD., 
ABERDEEN. 








SINCE 1854 WE HAVE HAD 
ENCOURAGING REPEAT ORDERS 
RESULTING FROM AN ASTOUNDING. 
VARIETY OF PRODUCTS 

IMMEDIATE ATTENTION FOR 
COMPLETE MACHINES OR PARTS 
ENGINEERING SERVICE AT ITS BEST. 


THOMAS HUNT& SONS, LTD. 
132 Westbridge Road, Battersea, S.W.!! | 

















POWER 
PLANT 


OF ALL TYPES 


including : 
© Air Compressors e Air 
Receivers and Pressure Vessels 
Turbo Alternator Sets 
Diesel Engines e Steam Engines 


Centrifugal Pumps 


BETTER 
TRY 600 
FIRST! 


GEORGE COHEN 


SONS & COMPANY LIMITED 


Established 1834 
WOOD LANE, LONDON, W.i2 
"Phone: Shepherds Bush 2070. ’Grams: Omniplant, Telex, London 
STANNINGLEY, Nr. LEEDS 
"Phone : Pudsey 2241. "Grams ; Coborn, Leeds 
THe 


And at Kingsbury (Nr. Tamworth) - Glasgow 
Manchester - Morriston, Swansea 
Newcastle-on-Tyne - Sileffield + Southampton GROUP 
Bath - Belfast. COMPAN! 





B/§212/PP.7 
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Canadian 
Yellow 






for Pattern 
Making 


@ DRY STOCKS )AVAILABLE 
IN ALL QUALITIES 
AND THICKNESSES 





Send your Enquiries to: 


COX, LONG (Importers) LTD. 


ROYAL LONDON HOUSE, FINSBURY SQUARE, E.C.2 


Telephone: MONarch 3601 (5 lines) Telegrams: Lignitic, Ave, London 











can be answered by .. . 
prestressed concrete sheet 


piling 


the problem 
of saving sfee| 


Economy of steel is effected by the use of 
DOW-MAC precast prestressed concrete sheet 
piling. 

The piles were designed by the Joint Engineers, 
R. B. Porter, Esq., M.1.C.E., Chief Engineer, 
Tyne Improvement Commission, and Messrs. 
Rendel, Palmer and _ Tritton, Consulting 
Engineers. Through their courtesy, there 
photographs of DOW-MAC prestressed sheet 
piling in use at the lron Ore Quay, Tyne Dock, 
South Shields, are reproduced. The main con- 
tractors are the Yorkshire Hennebique Con- 
tracting Co. Ltd. 

Close process control at every stage of manu- 
facture with strict routine tests for every mix 
are provided by the DOW-MAC Organisation, 
which is at your disposal for problems relating 
to the use of prestressed concrete units 





) a 


DOW-MAC 
INCLUDE :— 


PRESTRESSED PRODUCTS 


— 


— q 


BRIDGE BEAMS ° DECKING SLABS* POLES WALINGS 
FENCING * PILES * RAILWAY SLEEPERS * ROOF BEAMS 


DOW-MAC (PRODUCTS) LTD. 


“‘TALLINGTON, STAMFORD, 
Lincolnshire. 
Market Deeping 501 (10 Lines) 


ma oe 
— = 


ae 


ye 


oe 


¥ 


Works also at Warrenpoint 
Nr. Newry, Co. Down. 
Northern Ireland. 





a ae 
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Vacailion INSTRUMENTS 


are made by the leading experts in the design and 






manufacture of multi-range electrical testing 


instruments. They are world-renowned for their 





high standard of accuracy, efficiency of design, 


robustness and compact portability. 


Write for a free copy of the latest Comprehensive Guide to “‘ Avo’’ Instruments. 
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
Winder House, Douglas Street, London, $.W.1 Telephone; VICtoria 3404/9 




















ail 


HAW COUPLINGS 





FLEXIBLE “JTEEL- 


The ‘Steel-Shaw” Flexible Coupling accommodates instantly all errors 

in alignment, absorbing shocks and stresses, damping out vibrations and 

at the same time allowing free end-float under load. The reason lies in the 

design of the springs and the grooves. Herein resides its outstanding merit. 
Patent Number 34664! (Patented in Foreign Countries) 


STEELE & COWLISHAW LTD., Engineers (Dept. No. 17). 
HEAD OFFICE AND WORKS: 


Cooper Street, HANLEY, STOKE-ON-TRENT. 
LONDON OFFICE : 329, HIGH HOLBORN W.C.I. | TELEPHONE: HOLBORN 6023 
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CLASSIFIED ADVERTISEMENTS SECTION. 


For all advertisements classified under the headings of Tenders, Appointments Open, Situations Wanted, Patent Agents, Partnerships, Wanted, &c., Auction Sales, Publications 
For Sale, Miscellaneous and Public Notices, &c., the charge will be 10s. for the first four lines or under and 2s. 6d. per line up to one inch. When an advertisement measures an 
inch or more, the charge will be at the rate of 30s. per inch. 5% allowed on 6, 124% on 13, 25% on 26 and 333% on 52 Weekly insertions. If use is made of a box number 


the extra charge is Is. per insertion with the exception of advertisements appearing under Situations Wanted. Prospectuses £80 per 
must be in our hands first post Wednesday for the following Friday’s issue. Address to the Manager, ENGINEERING LTD., 35 and 





of advertisements must be dependent on space being available. 


e 
Pe. Bedford St., Strand, W.C.2, 


or £20 per column. Copy instructions 


Inclusion 





EDUCATIONAL. 


EE! BROCHURE GIVING DETAILS OF 

Courses in Mechanical and Production Engineer- 
ing, Draughtmanship, etc., for the A.M.I.Mech.E., 
AM.I.P.E., City and Guilds and other professional 
examinations. Train with the Postal Training 
College operated by an Industrial Organisation, 
Moderate fees.—E.M.I. INSTITUTES, Postal Divi- 
sion, Dept. EG.30, 43, Grove Park Road, London. 


w.4. (Associate of H.M.V.) G 138 
E SCHOOL OF ACCOUNTANCY. 
Control, 


Postal Courses in Costing, Budgetary 
Factory M £ t, Office M t. Special 
courses in Accounts, Finance and Commercial 
Practice for technical men. All Costing, Accoun- 
tancy, Secretarial, G.C.E. and Professional Pre- 
liminary Examinations. Junior courses for youths 
and young ladies. Fees may be paid by monthly 
instalments if desired. Over 40 years’ successful 
educational] service for careers in Commerce and 
Industry.— Write for free 100-page book.—THE 
SCHOOL OF ACCOUNTANCY, 215, Regent House, 
6, Norfolk Street, Strand, London, W.C.2. And at 
Glasgow. @173 











EXPERIMENTAL WORK. 


RESEARCH ENGINEERS 
LIMITED, 


Northampton Grove, Canonbury, London, 
N.1. Canonbury 4244/5/6. We have over 
25 years’ experience of experimental work 
and prototypes. We design, develop and 
manufacture special purpose and labour 
saving machines, all at the above address. 
Our range is from the smallest scientific 
instruments to 3- or4-ton machines. After 
a prototype machine has been made and 
found satisfactory we can manufacture as 
many as are required in our works. 

G 56 





TENDERS. 


PORT OF BRISTOL AUTHORITY. 
ENGINEER’S| DEPARTMENT. 
PORTABLE ELECTRIC CRANES. 


_THE PORT OF BRISTOL AUTHORITY has 
for disposal TWO LEVEL LUFFING PORTABLE 
ELECTRIC (A.C.) ROOF CRANES of 2 tons 
capacity. Date of manufacture 1929, by Messrs. 
STOTHERT & PITT, LTD., Bath. These cranes 
have had little use. 
_ Full particulars and Forms of Tender obtained 
fom THE ENGINEER-IN-CHIEF, PORT OF 
BRISTOL AUTHORITY, AVONMOUTH DOCKS, 
AVONMOUTH, by 29th JANUARY, 1953. 
N. A. MATHESON, 
Engineer-in-Chief. 
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PUBLIC APPOINTMENTS. 


BOARD OF MANAGEMENT FOR INVERNESS 


HOSPITALS. 
Applications are invited for the post of 
NGINEER - IN - CHARG INVERNESS 


‘J 

Hospitals, with responsibility for the heating 
plant at Raigmore, Culduthel and Muirfield Hospi- 
tals. Salary scale £500 by £20—£600. Conditions 
of service in accordance with Whitley Council 
Agreements. For further particulars, apply to 
THE SECRETARY AND TREASURER, Muirfield 
Hospital, Inverness. N 193 


BRIGHTON EDUCATION COMMITTEE. 


BRIGHTON TECHNICAL COLLEGE. 
NcIPAL: G. E. WATTS, M.A., Ph.D.(Cantab.), 
B.Sc.(Lond.), F.R.1.C. 


ASSISTANT LECTURER (GRADE B) IN 
CIVIL ENGINEERING, with engineering 
degree or equivalent and preferably a corporate 
member of the Institution of Bivil Engineers required 
48 soon 25 possible to teach Theory of Structures to 
degree level. Ability to teach Hydraulics an addi- 
tional qualification. Salary scale £550 x £25 — £825 
With appropriate allowances for previous experience 
and training. 
Further details and a plication forms obtainable 
trom the UNDERSIGNED on receipt of stamped 
ssed foolscap envelope. Completed forms to be 
Trened to THE PRINCIPAL, BRIGHTON 
ECHNICAL COLLEGE, BRIGHTON, 7, within 
FOURTEEN DAYS. 
W. G. STONE, 


Education Officer. 
N 218 





54, Old Steine, 
Brighton, 1. 





LONDON COUNTY COUNCIL. 
ARCHITECT’S DEPARTMENT. 


([TECHINICAL ASSISTANTS (UP TO £696) 
in Structural Engineering Division. Work 
includes steelwork and reinforced concrete, design, 
detailing for Council’s buildings, and checking struc- 
tural designs and calculations under London Build- 
ing Acts.—Application’ forms, for return by 17th 
JANUARY, 1953, from ARCHITECT AR/EK/SF/4, 
COUNTY HALL, S.E.1. (1332.) } 
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EAST SUFFOLK COUNTY COUNCIL. 


BOROUGH OF LOWESTOFT COMMITTEE FOR 
YUCATION. 
LOWESTOFT TECHNICAL INSTITUTE. 


Applications are invited for the post of 

SSISTANT TEACHER OF NAUTICAL 

AND PRELIMINARY TECHNICAL SUB- 
JECTS. As about half of the teaching will be 
devoted to Navigation and allied subjects, candidates 
will be expected to hold a Ministry of Transport 
Certificate of competency (Foreigh Going). Full-time 
or part-time teaching experience is desirable. 

The successful applicant will be expected to take 
up his duties on 1st April or as soon after that date 
as possible. Salary: Burnham Technical Grade A 
(£415 — £18 — £670). Increments above the mini- 
mum will be paid for suitable training and sea and/or 
industrial experience. 

Further particulars and forms of application may 
be obtained from the undersigned on receipt of a 
stamped and addressed envelope. 

J. H. SLATCHER, 
Borough Education Officer. 
49, High Street, 


Lowestoft. N 216 





LONDON ELECTRICITY 


UNIOR ENGINEER, OPERATION AND 
MAINTENANCE BRANCH. 

Applications are invited for the above position in 
the Hampstead District of the North Western 
Sub-Area, 

Applicants should have received a sound general 
and technical education at least to the Graduate 
I.E.E. standard. They should have completed an 
engineering apprenticeship with an electrical manu- 
facturer or supply authority and should have sound 
practical experience in three-phase HV and LV 
distribution. The successful applicant will be 
required to participate in standby duties. 

The post is graded under the National Joint Board 
agreement as Class E, Grade 15, commencing salary 
£415 per annum inclusive, rising, in accordance with 
Clause 35, to Grade 14—£458 to £470 per annum, 
inclusive of London Allowance. 

Application forms, obtainable from ESTABLISH- 
MENTS OFFICER, 46/47, NEW BROAD STREET, 
E.C.2, to be returned completed by 3rd JANUARY, 
1953. Please enclose addressed foolscap envelope 
and quote ref. V/1554/FF on all sentinetaeien . 

N 217 


BOARD. 


WAR DEPARTMENT. 
WELBECK COLLEGE. 


PPLICATIONS ARE INVITED FOR POSTS 
as (4) HOUSEMASTERS, (b) ASSISTANT 
MASTERS, (c) WORKSHOPS MASTER, at this 
residential College, due to be opened at Welbeck 
Abbey, Worksop, Notts., in the Autumn Term, 
1953, to provide Education with a Scientific and 
Mathematical bias for 150 boys (16 to 18 years) 
prior to their entry into the Royal Military Academy, 
Sandhurst. Single and married accommodation 
will be available. 

Applicants for (@) and (6) must be honours gradu- 
ates qualified and experience in Science Mathematics 
or Arts/Languages. Qualifications for (c) degree in 
Engineering, Workshop training and experience in 
teaching. Selection will be made in April, 1953, 
for employment early ii. September, 1953. Applica- 
tion forms and full p ‘iculars from THE WAR 
OFFICE (A.G.10), WHITEHALL, LONDON, 
S.W.1. Closing date, 10th FEBRUARY, 1953. 

N 244 








GOVERNMENT OF NORTHERN IRELAND. 
CIVIL ENGINEERS. 








Applications are invited for unestablished posts of 

SSISTANT CIVIL ENGINEER IN THE 

Ministry of Health and Local Government. 

Salary scale: £600 by £25—£750 by £30—£900, 
plus pay addition of 10 per cent. on first £500 of 
salary and 5 per cent. on remainder. The com- 
mencing salary of £600 per annum is linked to entry 
at age 26 with an increase of one increment for each 
year above that age subject to a maximum entry 
point of £810 (i.e., £875 10s.,including Pay Addition). 

Candidates must be Corporate Members of the 
Institution of Civil Engineers. They must be 
capable of undertaking or checking complete designs 
and estimates for water and sewerage works, includ- 
ing initial investigation and surveying, carrying 
schemes to the contract stage and supervising the 
works to completion. 

Preference will be given to candidates who served 
with H.M. Forces during wartime, provided that 
such candidates can, or within a reasonable time will 
be able to, discharge the duties efficiently. 

Applications, giving date of birth and full details 
of training, qualifications and experience, together 
with two copies of recent testimonials, must reach, 
the Director of Establishments, Ministry of Finance. 
Stormont, Belfast, on or before 12th ae, oe 

N 236 





GOVERNMENT OF KUWAIT. 





UALIFIED REFRIGERATION AND AIR- 
CONDITIONING ENGINEER required for 

the Government of Kuwait, Persian Gulf. Appli- 
cants to be men who have specialised in refrigeration 
and air-conditioning work, and have good knowledge 
of cold storage installations. They must also have 
had at least five years’ experience in the design and 
operation of air-conditioning of large buildings and 
houses in countries where hot and dusty climatic 
conditions prevail. The Engineer will be required 
to organise and operate a refrigeration and air- 
conditioning department, and will be responsible for 
design, installation, operation, maintenance of 
refrigeration and air-conditioning schemes including 
the servicing of existing room coolers, both British 
and American. The consolidated salary will be 
from £2000 to £2500 per annum, depending on 
qualifications and experience. Free furnished 
accommodation, when available, will be provided, 
also medical attention and air passage out and home. 
Applications stating age and giving full particulars 
of technical qualifications, practical training and 
subsequent experience should be addressed in the 
first instance to THE SECRETARY, EWBANK AnpD 
PARTNERS, LIMITED, 10-11, Grosvenor Place, 
London, 8.W.1. N 116 





MODEL MAKING. 


ACCURATE SCALE MODELS, 
Industrial Plant, Ships, Machinery, 
Civil Engineering, etc. 

Static or working models for exhibition, 


advertising or instructional purposes. 
Enquiries invited and estimates submitted. 


C. A. MILLS, 18, MANOR RD., RUISLIP, 





MIDDLESEX. Tel.: RUISLIP 4374. @ 141 
APPOINTMENTS OPEN. 
E ENGAGEMENT OF PERSONS 


made through a Local Office of the Ministry 

of Labour or a Scheduled Employment Agency 

if the applicant is a man aged 18-64 inclusive 

or a woman aged 18-59 inclusive unless he or 

she, or the employment, is excepted from 

the a ge of the Notification of Vacancies 
er, . 


It is advisable when sending testimonials to forward 
copies and NOT originals. 





ORKS PRODUCTION CONTROLLER 
required by Company for their various 
Works mass-producing concrete products. Good 
salary and prospects for experienced man with 
initiative and drive, thoroughly conversant with 
maintenance of machinery and equipment and 
capable of organising works production. Applica- 
tions to be accompanied by full details of experience. 
—BOX N 229, Offices of ENGINEERING. 


[_ CamtOATI088 ENGINEER REQUIRED 

for technical department of London lubrication 
engineers. State age, experience and salary required. 
—BOX N 225, Offices of ENGINEERING. 


LANT DRAUGHTSMAN REQUIRED, 
initially to assist in organising and running a 
system of Planned Maintenance and Development. 
Applicants should be aged 23 to 33 years and 
have good Plant Drawing Office experience in Machine 
Design and general factory services. Supervisory 
experience an advantage. 

Apply in writing, stating age, experience, when 
free, and selary required, to CHIEF ENGINEER, 
KENRICK & JEFFERSON, LTD., West Brom- 
wich. N 231 


ENIOR DRAUGHTSMAN REQUIRED BY 
Engineering Department of steelworks in the 
Manchester area. Work is varied and includes 
design of special purpose machines and tools, plant 
layouts, steel and concrete structures, furnaces, etc. 
Applicants should have had experience in the above 
or in general mechanical engineering with technical 
training to H.N.C. standard. Salary in excess of 
A.E.S.D. rates and good prospects for suitable 
applicant.—BOX N 223, Offices of ENGINEERING. 


EE L@CTRICAL DRAUGHTSMAN REQUIRED 
for interesting development work in Engineer- 
ing Services Development Division. Applicants 
should be under 28 years of age, and have experience 
of industrial electrical power and lighting layout, 
and design. Pension scheme.—Write, stating ex- 
rience and salary required, to PERSONNEL 
ANAGER, FERODO, LIMITED, Chapel-en-le- 
Frith, via Stockport, Cheshire. N 224 


FRASER & CHALMERS have vacancies for two 
Ganson DRAUGHTSMEN (MECHANICAL 
in their Westminster Office for design an 
development of special installations on H.M. Ships. 
Experience in lift Jayout work desirable. Five-day 
week.—Apply stating fully, experience and salary 
required to FRASER & CHALMERS ENGINEER- 
ING WORKS, 24, Chapter Street, London, ae 
N2 





ENIOR MECHANICAL DRAUGHTSMEN 
required, with chemical plant experience. 
Pension scheme; canteen; five-day week.—Write, 
stating age, qualifications and experience, to THE 


SECRETARY, CHEMICAL ENGINEERING, 
ps. LTONS, LTD., Holbrook Park, Horsham, 
ussex. 5 


Well-known firm of Combustion Engineers require 
NGINEER REPRESENTATIVE IN YORK- 
SHIRE, with live connection with Chief 
Engineers. Salary and expenses. Please state full 
qualifications and if owner of a car.—Write 16X0, 
WM. PORTEOUS & CO., Glasgow. N 230 


THE ENGLISH ELECTRIC CO., LTD., Aircraft 
Division, Warton Aerodrome, near Blackpool, 
invite applications for the following post in the 
experimental flight testing group. 
SENIOR ENGINEER WITH EXPERIENCE 
in stability and control problems. Applicants 
should possess an honours degree and have at 
least three years’ experience in aeronavtics. Salary 
will be commensurate with experience and qualifica- 
tions. Please reply, quoting REF. 435K, to 
CENTKAL PERSONNEL SERVICES, ENGLISH 
ELECTRIC CO., LTD., 336/7, Strand, London, 
W.C.2. N 282 


Reewmes, TECHNICAL ENGINEER TO 
manage small Engineering Company. Must 
be capable of designing.—Apply, with particulars of 
experience and salary required, to:—HOPPS &- 
BANK ART, Incorporated Accountants, 25, FRIAR 
LANE, LEICESTER. N 233 


ALES REPRESENTATIVES AND AREA 
DISTRIBUTORS required for certain districts 

cf U.K., to call upon users of Diesel tuel and furnace 
oil, to sell Dieslip and Fuel-slip (special fuel additives 
preventing corrosion, flood formation, carbon deposit 
and engine wear), world-famous product approved 
and recommended by leading manufacturers at 
home and abroad —Write SLIPCO, 95, Victoria 
Street, St Albans, Herts. N 234 


[)PYEL Ce MENT ENGINEERS REQUIRED 
by STURTEVANT ENGINEERING COM- 
PANY. Southern House, Cannon Street, London, 
E.C.4, to develop new ideas and processes. Appli- 
cants must have a wide knowledge of mechanical 
and electrical engineering and preferably some 
chemical engineering experience. Apply in writing 
giving full particulars regarding age, education, 
experience and salary required. Applications to 
be marked “ W.114.” N 235 


C.A.V. LTD. require a qualified 

LECTRICAL ENGINEER FOR NEW PRO- 
ject design and development work on com- 
mercial vehicle and other low-voltage electrical 
equipment. Applicants should ssess Higher 
National Certificate, and Engineering Degree or 
equivalent qualifications. Previous experience on 
development work is desirable, but consideration 
will be given to Graduates without experience. The 
appointment will include a in a pension 
scherre, and afford considerable opportunity for 
advancement.—Applications should be addressed to 
THE PERSONNEL MANAGER, C.A.V. LTD., 
Acton, W.3. N 237 


HENRY WIGGIN & CO., LTD., Birmingham, 
require the services of a qualified 

ECHANICAL ENGINEER FOR THEIR 
TECHNICAL SERVICE Section, to assist in 

the development and application of special nickel 
alloys in the sage station, marine and general 
engineering fields. Applicants should preferably be 
not over 35 years of age. Knowledge and experience 
of steam raising, turbine and wer generation 
a ee eae to TECHNICAL SER- 
VICE MANAGER, HENRY WIGGIN & CO., LTD., 
Wiggin Street, Birmingham, 16, marked “ Confi- 
dential—ME.” N 178 


Applications are invited for a position as Pn 
SSISTANT TO THE MANAGING DIREC- 
TOK of a successful public company in North- 

ern England. 

Applicants must be between 30 and 40 years of 
age apd have experiénce in factory and commercial 
administration; must also be capable of dealing 
with personnel and co-ordination of separate depart- 
ments and factories. 

Salary will be commensurable with experience and 
ability and engagement will qualify for participation 
in the staff superannuation scheme. 

Successful applicant will have an nuy in 
due course of qualifying for a directorship. 

Write with full details of experience and salary 
required to BOX N 162, Offices of ENGINEERING. 


HEMIST METALLURGIST REQUIRED 
Manchester engineers to take charge of small 
laboratory. Must be expert in all phases of analysis 
and testing of alloy and carbcn steels. Preferred 
age 40. The post is responsible, interesting and 
progressive. It attracts a good pension and any 
candidate already in a pensionable post would be 
put in an equally favourable position.—BOX N 170, 
Offices of ENGINEERING. 


A well-known firm of Constructional Engineers 
require in their London office, several reinforced 
Cc CRETE DESIGNERS AND DRAUGHTS- 

MEN for work on a large contract.—Write, 
stating age, qualifications, experience and salary 
required, to BOX M.469, c/o STREET'S, 110, Old 
Broad Sureet, E.C.2. N 161 


Appointments Open continued on Page 66 
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ESEARCH AND DEVELOPMENT ENGI- 
NEERS required to undertake interesting 
work associated with the design of light electrical 
equipment. The positions provide plenty of scope 
for initiative, with a good salary and excellen. pros- 
pects for advancement to executive positions. 
Applicants should be graduates in engineering science 
oad on honours degree is desirable. Previous experi- 
ence in work of a similar nature is desirable, but 
consideration will be given to graduates without 
experience. Reply, stating qualifications, experience 
and age, quoting reference /D/36, to PERSON- 
NEL MANAGER, JOSEPH LUCAS LTD., GREAT 
KING STREET, BIRMINGHAM. G 180 


ECHANICAL ENGINEERING DRAUGHTS- 
MEN required by large petroleum organisation 

for London head office. Experience in oil refinery 
layouts, particularly with regard to piping, pumping 
and tankage layouts. Civil engineering experience 
in connection with foundations also desirable. 
Salary according to age and experience Good 
canteen facilities.—Write, stating age, qualifications 
and full details of experience, to BOX Z.0.26, 
DEACON’S ADVERTISING, 36, Leadenhall 7 


0.3, 


ecetancar ENGINEER REQUIRED FOR 
operational research and production develup- 
ment. Highest technical qualifications and exten- 
sive works experience essential. Age not over 40. 
Remuneration rising from £1400 p.a. to £2000 p.a., 
with excellent prospects for further advancement.— 
Full details to BOX G 155, Offices of ENGINEERING. 


pesgweee ENGINEERS REQUIRED BY 

the Rootes Group Truck Plants at both Luton 
and Coventry.— Please apply. in writing, giving 
fullest details of experience, to THE SECRETABIAL 
DEPARTMENT, Commer Cars, Ltd., Luton. N 143 


R4% FIXER REQUIRED BY THE ROOTES 
Group Truck Plant at Coventry.—Please 


apply in writing, giving fullest details of experience 
to THE SECRETARIAL DEPARTMENT, Commer 
Cars, Ltd., Luton. N 144 


ENIOR CHEMICAL ENGINEER IS RE- 
quired for process design of various types of 
chemical] plant by old established firm with offices 
and works in London district ; considerable experi- 
ence in the operition of various types of chemical 
and/or petroleum plants is essentia] and a knowledge 
of the design and layout of this plant is desirable. 
Applicants should give details of education, training 
and experience, and an indication of the salary 
desired would be useful. Applications will be con- 
sidered confidentially by a Director.—BOX N 83, 
Oifices of ENGINEERING. 


BGtanicaL ENGINEERS WITH 
Honours degree in engineering and several 
years experience in medium and heavy engineering, 
age 30/35, required by Roller Bearing Manufac- 
turers. 

For technical, development, and commercial work, 
including commercia) tours at home and overseas. 

Specialised training will be given. Progressive 
positions for lively, qualified men, willing to work, 
and able to produce results.—Applications, strictly 
confidential, in first place to B N 49, ices of 
ENGINEERING. 


Leading Firm of Pump Manufacturers require 


ALES ENGINEERS THEIR LONDON 
Office. Age about 30. Should preferably 
have knowledge of panete equipment and com- 
pressors. Salary dependent on qualifications,— 


pply, stating training and experience, to BOX N 117 


A 
Offices of ENGINEERING. 
EVELOPMENT ENGINEERS AND 
DRAUGHTSMEN. COURLAULDS, LTD., 
have a limited number of vacancies in their Research 
Organisation at Coventry offering excellent oppor- 
tunities for suitable men. The vacancies are for 
work involving machine design and the investigation 
of mechanical problems associated with the spinning 
and processing of rayon and other synthetic fibres. 
fe gy tern will also exist for work on the design 
and testing of factory and pilot plant. ENGI- 
NEERS should possess University d or 
equivalent and works training. DRAUGHTSMEN 
should be of Higher Nationa) Certificate standard 
and have workshop experience. Candidates should 
write for a detailed form of application to the 
PERSONNEL DEPARTMENT, COURTAULDS, 
LTD., 16, St. Martin’s-le-Grand, London, E.C.1, 
quoting the reference number D.30 for Engineers 


PPLICATIONS ARE INVITED FROM 

Senior and Intermediate Draughtsmen for 

work in connection with Gas and Coke Oven Plants. 
Varied and interesting work in :— 

(@) Layout and detail of tanks, pipework and 

specia) apparatus. 

(b) Genera] Engineering and layout of mechanical 

equipment. 

(ec) ign and detail of steel structures, conveyor 

steelwork, etc. 

Good salaries to capable draughtsmen. Five-day 
week; Canteen. State age and details of experi- 
ence to THE PERSONNEL OFFICER (D.O.), 
THE WOODALL-DUCKHAM CO., 63/77, Brompton 
Road, London, 8.W.3. G101 


Company in South Manchester engaged in heavy 
engineering and with widely varied plant require 
services of qualified 

ORKS ENGINEER TO CONTROL ALL 

maintenance. Applicants should have experi- 

ence in similar post and should be able to obtain 

results be willing co-uperation. The position is a 

worthwhile one and will extend the capabilities of a 

good man. Age 32to45. Staff pensionable post.— 
Apply to BOX G 158, Offices of ENGINEEKING. 


Important London firm importing Continental 
Woodworking Machines require young 
ALESMAN. WoOobD- 
working trade not essential, but sound engi- 
neering training required. Good prospects.—Reply, 
BOX G 176, Offices of ENGINEERING, giving details 
and salary required. 


Applications are invited from 
ENIOR NTERMEDIATE DESIGN 
DRAUGHTSMEN ; experience of aero engine 
design desirable but not essential, also Checkers.— 
Please writing, stating age and giving details of 
revious experience in chronological order to the 
"ERSONNEL OFFICER, THE DE HAVILLAND 
ENGLNE CO., LTD., Stag Lane, Edgware, a 
sex. 1 


Applications are invited from 
pean, DRAUGHTSMEN AND STRESS- 
MEN, also TECHNICAL ASSISTANTS with 
combined design and performance experience for 
work on both reciprocating and gas turbine aero 
engines.—Applications should state full particulars 
of experience and Se and should be 
addressed to the PERSONNEL OFFICER, THE 
DE HAVILLAND ENGINE CO., LTD., Stag Lane, 
Edgware, Middlesex. G117 


ENGINE AND CHASSIS 
DESIGNERS 
URGENTLY REQUIRED. 


Good prospects for the right type of applicant. 
Salary according to age, qualifications and experiente. 
Apply immediately to PERSONNEL MANAGER, 


ROLLS - ROYCE LTD., 
PYM’S LANE, CREWE. G11 


ECHANICAL ENGINEER, FULLY EX- 
perienced; Souch Wales; good salary.— 
Write BOX 930, clo WALTER JUDD, LTD., 47, 
Gresham Street, E.C.2. N 202 


LS —_——~ & PRODUCTION ENGINEER 

required for small engineering firm in Home 
Counties. Engineer possessing knowledge of machin- 
ing, welding and assembly work would be suitable, 
to assist building up of Methods Section. Salary 
approximately £500/£550 per anrum.—Write (quot- 
ing Ad. 763), stating age and fullest particulars, to 
BOX N 176, Offices of ENGINEERING. 


ESIGNER/DRAUGHTSMAN WANTED, 
with experience of heavy engineering design 

and development. Knowledge of heavy steel mill 
plant is preferable but not essential. Good prospects 
for experienced ee PERSONNEL 
MANAGER, TUBE INVESTMENTS (GROUP 
SERVICES), LIMITED, Rocky: Lane, Aston, 
Birmingham, 6. G 153 


South Manchester Engineers require experienced 
RODUCTION CONTROLLER. E 
position requires experience, tact and drive. 
It is an executive post with above average pension 
and insurance. An accepted candidate already in 
a pepsion scheme will be put in an equally favourable 
position. Preferred age range 35 to 45.—Apply 
stating chronological details of career and salary 
required to BOX G 157, Offices of ENGINEERING. 


SPERRY GYROSCOPE CO., LTD., Great West 
Road, Brentford, Middlesex, require 

ENIOR DRAUGHTSMEN : (@) ECTRO- 
nics, and (b) with precision electro-mechanical 
experience. JUNIOR DRAUGHTSMEN, for detail 
and assembly work.—Write, with full details, age 
and salary required, to THE PERSONNEL 
MANAGER. G1 


PETER ERCTREEROS, LTD., Peterborough, 


require 
ppecaeraee (SENIOR AND JUNIOR), 
preferably with experience in design of com- 
pressors, turbines and steam engines. Permanent 
positions, five-day week, staff pension scheme.— 
Write, giving full details, age, experience and salary 
required. 426 


gee pens ENGINEER, PREFERABLY 

with engineering degree, wanted as Technical 
Assistant for the manufacture of precision mech- 
anisms. While some practical knowledge of this 
type of work, including machining, is desirable, 
applicants with a suitable background of training 
will be considered.— Please apply in writing, giving 
full particulars of training and yo ee 
to THE SECRETARY, BARR & STROUD, LIMI- 
TED, Anniesland, Glasgow, W.3. N 164 


[pp awaremean REQUIRED BY CAD- 

bury Brothers, Ltd., with experience of — 
design and layout. Applicants should be not less 
than 25 years of age and should hold a Higher 
National Certificate (or its equivalent) and have 
had some works experience. Successful applicants 
are required to join the firm’s pension scheme.— 
Applications, stating age, experience and qualifica- 
tions, should be addressed to E.M.A., CADBURY 
BROTHERS. LTD., Bournville, Birmingham. N 179 


MERCANTILE MARINE. 


Vacancies are now available for 
UNIOR ENGINEER OFFICERS NOT OVER 
24 years of age. For particulars and conditions 
of service, apply, giving details of experience, quali- 
fications, etc., to BOX G 183, Offices of ENGINEERING. 


RANSOMES & RAPIER, LIMITED, Waterside 
Works, Ipswich, engaged on an extensive develop- 
ment programme, have excellent opportunities for 
competent 

NGINEERING DESIGNERS AND DE- 
TAILERS seeking ‘vide and varied experience. 
Assistance to procure accommodation will given 
to applicants with suitable technical qualifications 
and preferably with experience in sluice, excavator 
o1 crane engineering design and/or tendering work.— 
Apply to the CHIEF ENGINEER. N175 


ENIOR TRANSFORMER ENGINEER IS 
requiree by an old-establishee electrical manu- 
facturer to take charge of a section designing power 
transformers up to 10,000 kVA at voltages up to 
66 kV in a new factory in the North West. Appli- 
cants should be graduates of a British University, 
corporate members of the Institution of Electrical 
Engineers, and experienced in all the latest tech- 
niques of transformer engineering including impulse 
testing. Arrangements will be made for satisfac- 
torily housing the successful applicant.—Please 
write, quoting Ref. GBE to BOX N 227, Offices of 
ENGINEERING. 








and D.31 for Draughtemen. Nol 


GTRess AND WEIGHTS ENGINEERS 

with aircraft experience are required by The 
English Electric Co., Ltd., Aircraft Division, Warton 
Aerodrome, near Biackpool. Salaries conmmensurate 
with een quoting ref. 314D to 
Central rsonne! Services, English Electric Co. 
Ltd., 336/7, Strand, London, W.C.2. N47 


ENIOR DRAUGHTSMEN REQUIRED BY 

Diesel Engine Manufacturers, with experience 

in installation, design of diesel engines, in vehicle, 

tractor and industrial applications, Kast Midlands 

area.—Full particulars, experience, etc., to BOX 
N 140, Offices of ENGINEERING. 


ECHANICAL ENGINEERING DRAUGHTS- 
MEN required by well-established engineering 
pee me East Midlands area, excellent oppor- 
tunity for young draughtamen to train on specialised 
work with first-class conditions, rates and proepects. 
Pension scheme, five-day week.—Full particulars to 
BOX N 141, Offices of ENGINEERING. 


IG AND TOOL DRAUGHTSMAN, WITH 

experience in modern tooling design required 
by the tes Group Truck Plant at Luton. now- 
ledge of press-tool design an advantage.—Please 
write, giving fullest details of experience to THE 
SECRETARIAL DEPARTMENT, Commer Cars, 
Ltd., Luton, N 142 


BLACKBURN 


& GENERAL AIRCRAFT LIMITED 


have an extensive and progressive programme of design and development work on 


MILITARY AND 


CIVIL AIR 


CRAFT 
necessitating expansion of the Design organisation in the following categories: 


AERODYNAMICISTS 


Sound qualifications and experience on aircraft work essential. 


STRESSMEN 


Senior and Intermediate grades with sound qualitications and aircraft 


experience. 
TECH. ASSISTANTS. 


FLIGHT TEST DEVELOPMENT SECTION. 


Senior Grade for planning of Flight Test 
ing and anlysis of test results. 


previous experience essential. 
MECH. TEST SECTION. 


rogrammes, Flight Test Observ- 
aerodynamic background and 


(¢) Senior grade with experience of aircraft structural and installational 


test work. 
(6) Intermediate grade. 


Preferably with experience of aircraft teet work, 


but applicants with a good engineerirg background will be considered. 


WEIGHTS CONTROL SECTION. 
Aircraft experience desirable. 
DRAUGHTSMEN : 
(a) Senior grade with aircraft e 
(6) Intermediate grade. 


rience. 


Preferably with aircraft experience but appli- 


cants with light structural or mechanical experience will be considered. 


(ec) Electrical. 


Aircraft experience tesirable. 
Design Offices are at Brough and Lecus. 


Salaries will be commensurate with 


ability and experience and every consideration will be given to ensure the 
widest scope for extension of experience and future prospects. 


Write to THE PERSONNEL SUPERINTENDENT, 
BLACKBURN & GENERAL AIRCRAFT, LTD., 





BROUGH, YORKS. 


M 984 


MACHINERY WANTED. 





ANTED. KEYSEATING MACHINE, 

preferably ASQUITH model HK5, capacity 
1} in. by 12 in., motorised.—BOX N 219, Offices of 
ENGINEERING. 





ANTED. REASONABLY MODERN 
WARD No. 7 or No. 8 COMBINATION 

TURRET LATHE, motorised for 3-phase A.¢, 

supply.—BOX N 220, Offices of ENGINEERING. 





MACHINERY FOR SALE, 


ERY HEAVY DUTY V.D.F. 23 IN. CENTRE 
8.S. & 8.C. LATHE, 16 ft. 6 in. bed, 4 in. 
Lollow spindle. Ditto 21 in. centre, 19 ft. bed, with 
taper turning attachment. These are late type 
machines of massive construction, and are in excel- 
lent condition throughout.—Full particulars and 
illustration on request. 


F. J. EDWARDS, LIMITED, 
359-361, Euston Road, London, aes - 


ARCHDALE STRADDLE MILLER, 
Area of table 80 in. by 16 in. Screw-operated 
traverse 42 in. Table feeds 1-1-5 in. per minute by 
slip gears. Quick traverse to table. Spindle speed 
14 r.p.m. Spindle motor 10 h.p. 400-440/3/50. 
— motors for table feeds, quick traverse and 
suds pump. Date of manufacture 1945—condition 
as new. 


H. BELL (MACHINE TOOLS) LTD. 


WALTER STREET, LEEDS,4. Tel. 37398. G49 


HEIDENREICH AND 
HARBECK 


Model75KH. BEVEL GEAR GENERATOR 


Motordrive. Max. pitchdia. 29jin. 
driving cone 16 in. 
face of tooth 6} in. 


Max. lengthof 
Max. pitch module 20. Largest 


SOAG MACHINE TOOLS LIMITED 
JUXON STREET, LAMBETH, LONDON, S.E.11. 


*Phone : RELiance 3373 (5 lines). G30 


PEARNS RICHARDS No. 5 
HORIZONTAL BORING MACHINE. 


Motor drive. With outer stay, quartering table, 
screwcutting attachment. Facing capacity 48 in. 
Distance facing head to outer siay 9 ft. 7in. Main 
table 87 by 48in. 32 speeds 1.5 to 160 r.p.m. 


Full details from :— 


SOAG MACHINE TOOLS LIMITED 
JUXON STREET, LAMBETH, LONDON, 38.E.11. 
*Phone : RELiance 3373 (5 lines). 631 





130° ion Knuckle Joint Forming and Embossing 

Press, Ferracvte Model E.57. Stroke 2} in. 

Bed 34 in. by 284 in. Tool space approx. 

354in. Motor drive without electrics. Weight 

about 45 tons. Others available at 500 and 
900 tons capacity. 

New SOENEN 120 ton Geared Eccentric Punching 
Press No. 7H. Motor drive 400/3/50. Stroke 
adj. from § in. to 4% in. Bolster 314 in. by 
263in. Treadleclutch. Weight about 130 cwt. 

Nev SCHARRINGHAUSEN RDD.5 Plate Bend- 
ing Roller. Cap. 118 in. by gin. thick. Top 
roll 94 in., bott-m rolls 7% in. dia. Swing 
bearing for removing cylinders. Motor drive 
400/3/50. Weight about 73 tons. : 

WILKINS & MITCHELL Geared Double Sided 
Double Crank Press. Steel plate frame and air 
controlled clutch. Pressure approx. 100 tons. 
Stroke 4 in. Between uprights 36 in., bed to 
guides 143 in., ram adj. 4 in., ram face to bed 
stroke down adj. up 12 in., bed 36 in. by 30 in. 
Arranged motor drive. Weight about 8} tons. 

RUSHW ORTH Geared Overcrank Guillotine. 
Capacity 48 in. by $ in. Motor drive. With 
gauges and hold-down. 

Photographs of the above are available. 
MACHINE TOOLS, NEW AND USED, 

Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771. 
and at i 
LANSDOWNE HOUSE, 41, WATER STREET, 


BIRMINGHAM, 3. ; 
Telephone : Central 7606-7. G 52 
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Machinery for Sale continued from Page 66 


ME 


LATE TYPE 
CAPSTANS AND TURRETS 
Offered from Stock 


WARNER & SWASEY Model 
Motor drive. Collet chuck. Spindle bore 1 in. 
Bar capacity lin. Swingover bed 14in. Spindle 
nose to turret 18 in. Speed range 105-890 r.p.m. 

FOSTER No. 5 Capstan. Motor drive. Chuck 
work with 3-jaw chuck. Spindle bore 2 in. 
Swing over bed 16 in. Spindle nose to turret 
29}in. Speed range 23-405 r.p.m. 

CINCINNATI-ACME Model 5W. Turret. Motor 
drive. Bar feed collet chuck. Spindle bore 
2} in. Height of centre 10} in. Spindle to 
turret face 29} in. Speed range 30-600 r.p.m. 

PITTLER No. REII/60 Turret. Motor drive. 
Drum type. Chasing attachment. Spindle bore 
2g in. Swing over bed 21§ in. Spindle to turret 
face 294 im. Speed range 24-750 r.p.m. 

MAGDEBURG Model RSR.520 Turret. Motor 
drive. Spindle bore 3} in. Swing over bed 
22% in. Swing over cross slide 13 in. Spindle to 
turret face 49} in. Speed range 9.6-460 r.p.m. 
(Three machines available.) 

MAGDEBURG Model RS.105 Turret. Motor drive. 
Spindle bore 44in. Swingover bed 22jin. Swing 
over cross slide 13 in. Spindle to turret face 
49 in. Speed range 9.6-460 r.p.m. (Three 
machines available.) 

BOEHRINGER RH.30 Combination Turret Lathe, 
motor drive, spindle bore 6 in., swing over bed 
$1} in., swing over cross slide 20} in., spindle to 
turret face 188 in., speed range 6-300 -.p.m. 


Full details from : 
SOAG MACHINE TOOLS LIMITED 


JUXON STREET, LAMBETH, LONDON, 8.E.11. 
*Phone : Reliance 3373 (5 lines). 


2M50 Capstan 





"Grams : Sotoolsag, London, G 29 
FOR SALE. 

ECONDITIONED EX-ARMY HUTS, AND 

manufactured buildi TIMBER, ASBES- 


ngs. 
T0S, NISSEN TYPE, HALL TYPE, ETC. All 
sixes and prices.— Write, call, or ew 
SUPPLIES (BELVEDERE), LTD., 
. 54, Crabtree Manorway, Belvedere, Kent. 
Tel.: ERITH 2948. G4 119 





RECONDITIONED 
EX-MINISTRY ROMNEY HUTS 
EX-STOCK. 


96 ft. long by 35 ft. wide by 18 ft. high to centre. 
All-steel construction, complete with end walls 
incorporating sliding doors, also roof lights. Other 
sizes available. These buildings can modified 
to suit customers’ requirements. Clad alternatively 
with New Aluminium, New Asbestos or original 
sheeting reconditioned. We can quote for building 
delivered to site only, or including erection. 

e are manufacturers of types of Steel 
Buildings and Structural Steelwork. Please send 
Us your next enquiry. 


ALL PURPOSE BUILDING CO., LTD., 
Sudbury, Suffolk. 
*Phone: Sudbury (Suffolk) 2924. 
Iondon Office: 65, Copthall House, Copthall 
Avenue, E.C.2. *Phone: Monarch a om 
1 


CONOMIC BOILER :— 


12 ft. 6 in. by 11 ft., 180 Ibs. W.P. 
MARINE BOILERS :— 
10 ft. dia., 9 ft. long. two furnaces, 180 Ibs. W.P. 
9ft. by 9 ft., two furnaces, 125 Ibs. W.P. 
8 ft. by 8 ft., single furnace, 130 Ibs. W.P. 
7 ft. by 7 ft., 180 Ibs. W.P. 
6 ft. by 6 ft., 120 Ibs. W.P. 
5 ft. 6 in. dia., 7 ft. long, 140 Ibs. W.P. 
COCHRAN BOILER :— 
14 ft. 6 in. by 6 ft. 6 In., 120 Ibs. W.P. 
VERTICAL CROSS TUBES :— 
5ft. 6 in. by 4 ft. dia., 120 Ibs. W.P. 
7 ft. by 3 ft. 6 in., 80 Ibs. W.P. 
11 ft. by 5 ft., 100 Ibs. W.P. 
—FIELDING, 1, Easterly Crescent, LEEDS, 8. 
M 954 
ING LARGE STOCKS AVAILABLE, 
6 # to 8 in., new and reconditioned.—CULLA- 
ry & PARTNERS, 70 Victoria Street, Londen 
W.1. G 139 
FOR, DISPOSAL.—EMERICH 12 CWT. 
BOA kD DROP HAMMER, complete with 
pr {cs suitable for 415 volts 3 phase 50 cycle supply 
condition, Application to view to be made to 


THLEF FOREMAN, VICKERS-ARMSTRONGS, 
+» Shaw ‘Works, Newbury. a aes 
OFFICER. x-site to be m CONTRACTS 


ade to 
VICKERS-ARMSTRONGS, LTD., South 
2, Swindon, Wilts. N 183 


FOR SALE. 
42 YARDS 22 IN. 1.D. BY 16 FT. LENGTHS 
8. & 8. SAND SPUN CLASS “B” C.L. 
PIPES. Coated. Tested 400 ft. head. Excellent 
condition. 77s. 6d. yard.—Apply BOX N 129, 
Offices of ENGINEERING. 


RAZER & CHALMERS GEARED TURBO 
SET, EXTRACTION TYPE. Output 875 kVA. 

A.C. 400/440/3/50, or 1000-kW, 230 V. D.C. De- 
signed for use with steam at 210 p.s.i., 650 deg. F., 
up to 12,000 Ib., being extracted at 75 p.s.i.—Full 
details on request.—_GEORGE COHEN, SONS anp 
CO., LTD., Wood Lane, London, W.12. Tel.: 
Shepherds Bush 2070; and Stanningley, nr. Leeds. 
Tel.: Pudsey 2241. N 201 


FOR SALE:— 
l -TON SMITH LOCO STEAM CRANE 
40-ft. jib, 4 ft. 84 in. gauge, 100 lb. W.P, 
owe make, practically as new, available immediate 
work. 


THOS. W. WARD LIMITED, 


Brettenham House, Lancaster Place, Strand, 
London, W.C.2. 
*Phone: Temple Bar 1515. N 122 


FOR SALE :— 
-TON SMITH LOCO STEAM SHUNTING 
CRANE, with spring buflers, 35 ft. jib, 
4 ft. 84 in. gauge, 100 Ib. W.P. Vickers Nash 
Safe Load Indicator, 1951 make, almost as new. 
Available immediate work. 


THOS. W. WARD LIMITED. 


Brettenham House, Lancaster Place, Strand, 
London, W.C.2. 
*Phone: TEMple Bar 1515 N 123 


[ane NEW FRASER HORIZONTAL 

DRUM TWO PASS WATER TUBE SI KAM 
BOILERS, each having a normal evaporation of 
5200 Ib. ¥ hour, maximum 6750. Working pres- 
sure 120 lb. persq.in. Complete with all mountings, 
sootblowers and handfired grates. 


Also 

THREE NEW BOILERS, complete as above, 
but each having normal evaporation of 4200 Ib, 
per hour, maximum 5050. Working pressure 
120 Ib. per sq. in. 

These Boilers are ready for immediate delivery 
from Makers’ Works, due to suspension of Import 
Licences. 

FRASER & FRASER, LTD., Bromley-by-Bow, 
London, E.3. Telephone: ADVance 3266. N 118 


ALBION Ww WORKS 


HYDRAULIC PLANT. 
PRESSES, 


250-ton VERTICAL FOUR COLUMN DOWN- 
STROKING HYDRAULIC PRESS by Hen 
Berry, ram approx. 21 in. dia. approx. 3 ft. 
table 3 ft. by 2ft.5in.; daylight 6 Pe ; 1500 Ib. 
p.8.i, pressure. 

50-ton HAND OPERATED HIGH SPEED 
HYDRAULIC “ ARBOUR” PRESS, ram 5 in. 
dia. by 7 in. stroke, width between frames 42 in., 
automatic ram return, suitable for removing ball 
tace pinions, axle straightening, etc. 

12-ton capacity PILOT HYDRAULIC PRESS, 
6 in. stroke, 15 in. depth of throat, table 12 in, 
square by 2 in. thick with 2 in. dia. hole; 3 in. 
dia, ram with tool socket 4 ip. by 1 in.; 1} in. 
free travel; return spced 2} in. per second. 

4-ton capacity E.M.B. No. 12 AIRDRAULIC 
PRESS, capacity 4 tons; at 80 Ib. p.s.i, air 
ap mye cyl, 12 in, dia, by 10} in. stroke, ram 
A = interlock safety gate guard, reducing 
valve, etc, 


PUMPS. 


HORIZONTAL THREE THROW HYDRAULIC 
PUMPS by DAVY UNITED, stainless steel rams 
34 in. dia. by 15 in, stroke, approx. 54 g.p.m., 
1 ton p.s.i. pressure, driven through double 
helical gearing. 

HORIZONTAL THREE THROW HYDRAULIC 
PUMPS by JOHN SHAW, rams approx. 33 in. 
dia. by 18 in, stroke, capacity approx. 100 g.p.m. 
against 1 ton p.s.i. pressure. 

MOTOR DRIVEN HORIZONTAL THREE 
THROW HYDRAULIC PUMPS by FULLER- 
TON, HODGART & BARCLAY, rams 3} in. dia. 
by 9 in. stroke, pressure 1150 Ib. p.s.i. driven 
through double helical gearing by 120-h.p. slipring 
motor, 400-440/3/50. 

TRIPOD TYPE HAND OPERATED HYDRAULIC 
TEST PUMP up to 500 lb. p.s.i. pressure, suction 
pipe, pressure gauge, etc, 


ACCUMULATOR. 


HYDRAULIC ACCUMULATOR OF THE 
SQUARE CASING TYPE by HENRY BERRY, 
LTD., ram approx. 12 in, dia. by 12 ft. stroke ; 
casing 12 ft. by 9 ft. by 9 ft.; suitable for 1 ton 
p.s.i. pressure. 


RIVETER. 


ONE GOOD SECONDHAND DEEP GAP 
RIVETING MACHINE by RICE & CO., 7 ft. 1 in. 
“gap pressures of 70 and 90 tons, with intensifier, 
working pressure 15060 Ib, 


INTENSIFIER. 


3-ton DOUBLE ACTING AUTOMATIC INTENSI- 
FIER by HYDRAULIC ENGINEERING, capa- 
city 750 cub. in. per min, intensifying up to 
3 tons p.s.i. operatea by L.P. rams at 1 ton p.s.i. 


THOS. W. WARD LIMITED 


ALBION WORKS - SHEFFIELD. 





"Phone: 26311. ~ *Grams ; ‘* Forward.” 
Remember — Wards might have it. 
G 60 





600 


HYDRAULIC PRESSES 


4000 ton UPSTROKE by JOHN SHAW. 4 
columns 16} in. dia., between centres 6 ft. 5 in, 
by 3ft.4in. Ram 41}in. dia. Daylight 17 in. 
With control valves and intensifier. 


3000-ton DOWNSTROKE FORGING PRESS by 
MUELLER. New 1945. W.P. of main ram 
4700 lb. sq. in. Stroke 4ft. Return power 300 
tons. Daylight 6 ft. 11 in. 


1070-ton UPSTROKE FLANGING AND FORM- 
ING PRESS by FRANCIS SHAW. Two 26} in. 
dia. rams by 30 in. stroke. Fully-guided table 
8 ft. 6 in. Daylight 36 in. With pumping 
equipment, : 


600-ton UPSTROKE by JOHN SHAW. Two 
19-in, dia. glanded ram by 4 ft. stroke. Working 
area head 97 in. by 88 in. Two independent 
moving tables each 60 in. by 48 in. Daylight 
40 in. W.P. 2500 Ib. sq. in. 


400-ton UPSTROKE PRESS by EDWIN MILLS, 
having a ram 15 in, dia. by 48 in. stroke, Moving 
table has a working area of 6 ft. by 3 ft. 8 in. 
Daylight table to head 6 ft. W.P. 2} ton. sq. in. 


400-ton UPSTROKE PRESS by GREENWOOD 
AND BATLEY, ram 16 in, dia. by 28 in. stroke. 
Semi-guided table 36 in. by 17} in. Daylight 
approx. 42in, W.P. 2 tons sq. in. 


200-ton UPSTROKE SOLID FRAME PREsS by 
DAVY. Ram 15 in. dia. by 10 in. stroke. Semi- 
guided table size 26 in, by 2 ft., fitted pushbacks. 
Daylight 30 in. W.P. 2500 Ib. sq. in. 


200-ton VERT., DOUBLE ACTING PRESS by 
HYDRAULIC ENGINEERING, 2 piston type 
double acting 103 in, dia, glanded rams by 15 in. 
stroke. Both moving tables fully guided size 
each 25 in. by 31 in. Daylight 3 ft. W.P. 
4500 Ib. sq. in. 


100-ton UPSTROKE PRESS with ram 9 in. dia, 
by 30 in, stroke, Head and fully guided table 
tee slotted with working area 51 in. by 4 ft. 
Head provided with 8 in. hole. Daylight 41 in. 
W.P. 3360 Ib. sq, in. 


GEORGE COHEN SONS & CO., LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070, and 
STANNINGLEY, NR. LEEDS. 


Tel. : Pudsey 2241, G51 


FFERS ARE INVITED FOR THREE 

BROWETT LINDLEY VERTICAL TOTAL- 

LY ENCLOSED CONDENSING D.A. ENGINES, 

suitable for superheated steam at 160 p.s.i. All in 
p.1D.0. 

(1) 1050 h.p. Triple Expansion 300 r.p.m. with 
double crankshaft extension to 250 kVA METRO- 
VICKERS Alternator and Rope Driving Pulley. 

(2) 700 h.p. Triple Expansion 300 r.p.m., Rope 

nD 


ig. 
(3) 2 Cylr. compound 375 r.p.m. coupled to 
350 kW E.C.C. Alternator. 

Inspection arranged by appointment.—BOX 
N 167, Offices of ENGINEERING. 





AUCTION SALES. 


EDWARD RUSHTON, SON 
AND KENYON (Bst. 1856.) 


AUCTIONEERS, VALUERS AND 
FIRE LOSS ASSESSORS OF 
ENGINEERING WORKS, 
PLANT AND MACHINERY. 


YORK HOUSE, 12, YORK ST., MANCHESTER, 2. 
Telephone : Central 1937/8. 
Telegrams : Russonken, Manchester. G59 





WANTED. 


GENTLY REQUIRED.—3000-KW. TURBO 

ALTERNATOR SET, condensing suitable 
220 Ib. w.p., 650 deg. F., output 3300/3/50.—BOX 
N 194, Offices of ENGINEERING. 


URPLUS STAINLESS 
CHASED. Sheets, Strips, Bars and Tubes. 
Please quote sizes, finish and specifications.—THE 
MULBERRY COMPANY, 223, St. John Street, 
London, E.C.1. Tel.: CLErkenwell 8356-7-8. G55 


STEEL PUR- 








PLANT WANTED. 


ANTED IMMEDIATELY.-—-THREE AIR 
RECEIVERS, working pressure 100 p.s.i. 

Cub. capacity 120/250 cub. ft.—Svate particulars 
and price to A. M. CARMICHAEL, LTD., 9, Ainslie 
Place, Edinburgh. N171 








PLANT FOR HIRE. 


LAT rcs STEEL ERECTION MASTS 

(light and heavy), 30 ft. to 150 ft. high, for 
immediate hire—BELLMAN’S, Terminal House, 
London, 8.W.1. (’Phone: SLOane 5259.) G72 





COMPANY MEETINGS. 


HEENAN & FROUDE 


ANOTHER SATISFACTORY YEAR 


The fiftieth annual general meeting of HEENAN 
AND FROUDE, LIMITED, was held on December 22 
at Worcester. In the unavoidable absence of 
Mr, A. P. Good (chairman), Sir Richard A. Pease, 
Bt., presided. 


Tbe following is an extract from the chairman’s 

— statement for the year ended August 30, 
952 :— 

Your Group of Companies has again had a satis- 
factory year of trading and all the Works have been 
engaged to capacity. Group net profits before 
taxation stand at £394,003, compared with £370,851 
last year, and after providing for taxation, which 
takes over 63 per cent. of net profits, there is left 
£144,515 against £140,943, 


The balance of orders on the books at the close of 
the year was well in excess of £5,000,000, repre- 
senting yet another record, a gratifying achievement 
in a year when the sellers’ markets which have 
dominated world trade for a long period have in 
many cases turned in favour of buyers. Of total 
orders about one half is on the books of the Parent 
Company and, with the growing compctition from 
other industrial nations making itself felt in engi- 
neering, it will be difficult to maintain these peak 
figures which are due in some measure to the re- 
armament programme. The resistance of overseas 
buyers to price i is hardening and, with 
forign manufacturers ready to step in with quick 
delivery and often lower prices and long term credits, 
a continuance of the upward trend ip costs at home 
will soon be reflected in smaller order books. 


Engineering generally has had a clear run since 
1939 in meeting first the needs of war and then the 

t-war surge of orders from all parts of the world 
‘ollowed by rearmament, The huge sterling funds 
which accumulated in the hands of foreign nations 
during the war and the berm owe | absence of our 
traditional competitors contributed to a high level 
of post-war industrial activity in this country but 
the buying sprees have now come to an end and 
orders are consequently more difficult to secure. 
It follows that we have got to bring to bear that same 
high standard of salesmanship as obtained before 
the war and be prepared for some hard bargaining, 
particularly in the case of exports, 


Your company celebrated its fiftieth anniversary 
as an incorporated compapby on March 2, 1952, 
and the occasion was marked by the distribution of 
— Bonus of 24 per cent. on the Ordinary 

ares, 


All sections of the company’s business have been 
very fully employed and, notwithstanding the 
demands made on the design and technical staffs by 
the inflow of orders, time has been found to maintain 
the development programme by adding to the range 
of machines and experimenting in new designs. 





Problem of Financing Production 


I referred last year to the of fi ing 
ey ay at the rising price levels, since when we 

ave been unable to maintain the credit position at 
the Banks and have been oe ne to supplement 
our own cash resources by Bank loans. This is due 
largely to the heavy volume of work in hand which 
has brought about an increase in stocks and work 
in progress of over £300,000 net and to the addi- 
tional funds tied up in Fixed Assets. The sub- 
stantial rise in the Group’s work in progress follows 
— from the continuance of inflationary ten- 

encies and partly from material shortages which 
delayed completion of large contracts; the Parent 
Company also had, and still has, well above its 
post-war average of large contracts running at the 
same time, which affects working capital by slowing 
down the rapidity of turnover of liquid funds, 


The demand for the company’s Engine Test 
Plant was at a high level from both home and over- 
seas markets and a major advance has been made 
in the design of a new type of Froude dynamometer 
capable of absorbing very high powers at extreme 
speeds. The Heenan Eddy-current Couplings 
continue to expand into new industrial fields, 


In the Industrial Cooler section orders have 
increased regularly each year since the war. The 
Automatic Machine section has successfully put 
many new designs into service and offers a very 
wide range of machines, 





Steel Scarcity Delays Contracts 


The steel scarcity has delayed all contracts in the 
Municipal Engineering Division, in some cases for 
more than a year, but it is hoped that steel authori- 
sations will be granted as supplies improve. 


Turning to the subsidiary companies, Fielding and 
Platt, Limited, have during the year concentrated 
on the development of improvements to their very 
wide range of Hydraulic Presses, In —_ ar 
they have been investigating with success improved 
methods of extrusion of metals. There have also 
been substantial orders for Metal Baling Presses 
and Briquetting Presses—the demand for both 
these equipments having increased sharply due to 
the continued necessity for conserving materials, 
The output of malleable and grey iron castings of 
Court Works, Limited, reached a new peak, The 
new building work and re-equipment of W. G. 
Bagnall, Limited, at the Stafford Works continued 
during the year. 


Industrial Waste Eliminators, Limited, effected 
a@ substantial increase in deliveries of its abattoir 
equipment and this increase in turnover has earned 
a best-ever profit for the year. Further progress 
has been made during the year on the adjustment of 
the production lines at the Wishaw Works of Morton 
Machine Company, Limited. Associated Loco- 
motive Equipment, Limited, have had a satisfactory 
year and the two remaining subsidiaries, The New 
Destructor Co., Ltd., and Hyganic Developments, 
Ltd., are not trading. 


The report was adopted. N 222 


Company Meetings continued on Page 68 
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WALTER SPENCER 
AND CO. 





FURTHER PROGRESS 





The sixteenth annual general meeting of Walter 
Spencer & Co., Ltd., was held on December 18 at 
Sheffield, Mr. E. RANSOM HARRISON, F.S.A.A., 
the chairman, presiding. 


The following are extracts from his circulated 
statement for the year to September 30, 1952 :— 


I have pleasure in submitting the profit and loss 
account and balance-sheet, which again show an 
improved resuii on last year in spite of the many 
difficulties and anxieties we have experienced during 
the year owing to shortage of supplies. The question 
of future supplies is still an anxious one, but every- 
thing is being done to keep the works fully supplied. 


The necessity of keeping the plant up to date is 
one which is constantly under review and we have a 
further capital expenditure, not provided for in the 
balance-sheet, of £11,840. The purchase of further 
machinery is under consideration but this will be 
largely governed by promised relief from the present 
heavy taxation. 

Profit and Loss Account—You will see that the 
amount provided for income-tax, profit tax and 
excess profit levy is very heavy this year and we 
hope that there may bein the near future some relief 
from this crippling taxation, which at the present 


time leaves insufficient funds for replenishing our IN SCHOOL 


plant and machinery. 


Contingency Reserve and Pension Scheme—lIt is OR 
proposed to put £8000 to the contingency reserve, 


making it £28,000, and also a further sum of £4000 FACTORY 


to the pension scheme, making this reserve £14,000. 











Telephone: 
BEDFORD 2490 


Telegrams: 
“GRAFTON” BEDFORD 









se a So ee a In hospital or industry the Bennis 
€ over for the year is considerably in excess Ari . : . . 
of last year, some of which is accounted for by the es Coking Stoker will give high 
increased prices, but the actual production has also combustion efficiency with low opera- 
been increased. The order books, while not quite ting costs. The Aries Stoker combines 
so full as last year, assure us of work for some time arr 
to come, but unfortunately the export trade has the LEVEL fuel bed characteristics 
fallen off considerably due mainly to lack of import of the chain grate stoker with 
licences and difficulties wich currency, but we hope simple unit construction of the 
that these troubles will be overcome and that our f “ ” 
overseas clients will be able to order as before, well known BENNIS self- 
cleaning reciprocating 


Last year we mentioned that we might have to trough bar furnace. The 


ask for new capital to build further premises, but in 


view of heavy taxation and high cost of machinery, level fuel bed ensures that 
we have decided not to proceed with this at present. each square foot of grate 
Dividend—Your directors recommend a final area consumes its correct 


dividend of 10 per cent. less income-tax, making with : 
the interim dividend 5 per cent., less income-tax paid proportion of fuel, thereby P : 
on May 29 last, a gross dividend of 15 per cent., less giving maximum fuel efficiencies with 








income-tax, leaving a sum to be carried foreward of the lowest fuel consumption hitherto known. J 
£10,866. 
The directors are very pleased to place on record FEATURES : GRAFTON CRANES LTD 
their appreciation of the untiring services of the staff.| © Low maintenance costs. @ Self-cleaning. 4 
The report was adopted. N 221) % Smokeless and gritless. @ Unit construction. BEDFORD 
s 
@ Can be used with forced or induced draught. @ Silent in operation. 














PREMISES REQUIRED. 
ABBOTT & CO. (Newark) LTD. 
CHAMBERLAIN B E N NI 5 ARVES “BOILERS” 
& for high thermal efficiency ¢ NG 
WI LLOWS Write for illustrated literature describing this machine STOKER seeieasaieamanenaambend manana 


FACTORY AGENTS & SURVEYORS 


NEWARK, NOTTS. 





are continuously receiving 


ENQUIRIES FOR 
MODERN INDUSTRIAL 
PREMISES 


IN LONDON, THE SUBURBS 
AND THE HOME COUNTIES 


HEAD OFFICE: 
23 MOORGATE, LONDON, E.C.2 
City 6013. G 50 


Stanchion 
PULLEYS 














for that Avy 
EXTRA Me VE 


DOUGLAS. LAWSON ¢. COLT BIRSTALL. LEEDS 








Stop those air leaks and 


os * ASBESTOS 
loro FURNACE 
CEMENT 

THOMAS & BISHOP LTD - 39 ARTHUR RD- LONDON-S-W:I9 





BENNIS COMBUSTION LTD, - LITTLE HULTON - WALKDEN - MANCHESTER 
Londen Cffce: 28 Victoria Street - Westminster - S.W.1 
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Three AJAX motorised Utility Heads 
go to make up this efficient, accurate 
and economically constructed special- 
purpose machine tool. Each simul- 
taneously bores a 2in. hole and surfaces 


a boss, the table being hand-traversed 





for the two boring positions. Note 
the oblique setting of the foremost 


Head. This simple set-up rapidly 





and consistently machines light alloy 





AJAX AJ5 UTILITY HEAD 


Motor driven by rotor and stator 
unit 4 h.p. at 1425 r.p.m. or 
3th.p. at 2800 r.p.m. as required. 
Suitable for 400-440 volts 3 ph. 
50 cycles Height of motor centre: 
44 in. A'3in. dia. 3-jaw self- 
centring chuck is standard (4 in. 
dia. chuck supplied if required). Alternatively, can be supplied with lever- 


t ism, to tak 1 in, di 3 ees cane ‘ 
operated collet mechanism, to take work up to 14 in, diameter an AJAX sensitive drilling machine. 


castings in 160 seconds floor-to-floor 
time. During the traversing time on 
these operations, the operator is 


engaged on a similar component using 





( AJAX )macuime roots 


AJAX MACHINE TOOL COMPANY LIMITED 


NEST MOUNT WORKS HALIFAK YORKS 
Proprietors: ADA (HALIFAX) LTD. 





Hopwood 
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Siwce 1883 ASEA have been to the fore in the development and 
construction of water and steam driven power plant and ASEA generators, trans- 
formers and switchgear of the largest capacities are installed throughout the World. 
The photograph shows the two 30 MVA, 11/110 kV transformers, with on-load tap 
changers, and one 110 kV arc suppression coil built at ASEA’s Walthamstow Works 
and installed at the Cathaleen’s Fall Power Station on the River Erne in County 
Donegal, Eire. ASEA have also supplied the generators, switchgear, control 
equipment and cables for this Station. 


ASEA 


ASEA ELECTRIC LIMITED 


FULBOURNE ROAD, WALTHAMSTOW, LONDON, €.17 
PHONE: LARkswood 2350 (10 lines) H 
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LONDON’S LAST TRAM 


LONDON’S LAST TRAM WAS 
WITHDRAWN FROM SERVICE 
ON JULY 5th, 1952, THUS 
CLOSING 50 YEARS OF 
UNBROKEN ASSOCIATION 
BETWEEN THE LARGEST 
TRAMWAY SYSTEM IN THE 
WORLD AND HADFIELDS LTD. 
OF SHEFFIELD, PIONEERS OF 
THE APPLICATION OF 
MANGANESE STEEL FOR 
SPECIAL TRACKWORK. 
THROUGHOUT THIS PERIOD 
THE COMPANY HAS BEEN . ((((*__ 
THE EXCLUSIVE SUPPLIER OF 


‘ERA’ MANGANESE STEEL POINTS, CROSSINGS, RAILS AND OTHER 
ACCESSORIES FOR TRAMWAY JUNCTIONS TO THE LONDON COUNTY 


COUNCIL AND SUBSEQUENTLY THE LONDON PASSENGER TRANSPORT 
BOARD AND THE LONDON TRANSPORT EXECUTIVE. 


Photog aph by courtesy of the London’ Transport Executive. Di TEL DS 
a ee a 


3 
HADFIELDS LTD, EAST HECLA WORKS, SHEFFIELD, ENGLAND. 




















JOHN THOMPSON 


a ES 
eenarnen naira TAA ere came 


WATER TUBE BOILERS 


@ 
Some 114 years ago in Wolverhampton, William 
Thompson made it his business to produce good 
boilers. Today power stations as far apart as 
Wolverhampton and Melbourne are proving that 
Thompson have carried on this tradition of good 
boilermaking. These installations and others 
operating in this country, Europe, India, South 
Africa, South America, etc., have shown the high 
efficiency and maintained availability in service 
of John Thompson Water Tube Boilers over 


many years. 


JOHN THOMPSON WATER TUBE BOILERS LTD. 
ETTINGSHALL : WOLVERHAMPTON ENGLAND 
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